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R 2 R6 " Y 
GNH-C_(X) m -^ ^>-NS0 2 (CH 2 ) r -R 7 



10 



R 2 * 



GNH-C-(X) m -/~ ~\- NS0 2 (CH 2 ) r -R 7 TFA. CH 2 CI 2 

M R 5 XttHa/PdJHK 

f -I- 

H 2 N-i(X) m ^ }hNS0 2 (CH 2 ) r -R 7 Q = 

R r5 R Y»CI, Br.xtil 



[0 0 4 4] mk*^*-^l_ (.£>%(.CDh<Dtftfiffi.£tV ★ *TV^) tt, S |g#{^*tlCO^m«*&f- J: o T 



(9) 



¥fM^7 - 1 0 8 2 7 



15 

dWKUffco »5S**Jfeoioi: s. N. B 

hattacharya£>, J. Chem. Soc. 
(C) , 1265-1267 (196 8) cO^UB(c£^ 

LTH Y. J. Parkib, Chemistry L 
etters, 1483-1486 (1992) <O^M 

a-rs^fe^&So pc i 5 . pcuxiisoch 

(J.March, Advanced Or 
ganic Chemistry, ^4 K£, John 
Wileyand Sons, New York; 19 
9 2, p 1 2 9 7MX*\z.%:<D3\m3cm ^t^XV, X 

Xfo& 0 S>5^f*. Albert^, J. Het. Ch 
em. 1 5, 5 2 9 ( 1 9 7 8 ) <£>^H!^t£o T^SSe 



H 2 N^.(X) 

H0 2 C 
12 



m 



R 4 

R 5 




16 



10 



D. Bloomb, J. Med. Chem. , 35, 3 
081-3084 (1992) ^j£}^oT^JgfS 
7^»^e>»lit#5 0 R 3 =^^/WcBBbTia*5 

<9ia#J# (R) T^/«gl 2 S:Ji^-r/Mbt"5 jrffi^J-e 
S>*K iSfcV^-Cv 5 — t —zf^/isi/jJ/isifi^ — ht^SLT 

J: 5 **!RjRT?«7n U dfcDfcT/i^— ->7— h 
5 BocftiS»*U, 
^7^1A^}#5 0 roffc^iftSh^h y *^<OJ: 

/V7-;yi5 ffi^<0««ft:f**H£-rs (S) T 

[0 04 6] m^s 

[0 04 7] 
[ftl2] 



NH 5 



1) MeOH, HCI 

2) Boc 2 0, NaHC0 3 



BocNH^(X) 
MeO a C 




12 R £ 



NHBoc 



1) LiBH 4 

2) MeS0 2 CI, Et 3 N 
^ 

3) TFA, CH 2 CI 2 




MsO 



14 



R5 NH 2 
H ♦2CF 3 C0 2 H 



H 2 , NaOAc 
MiS Pel 



H 2 N^(X) r 
Me 



^R 4 




R 5 



IS 



[0 0 4 8] i/T $ >6_X^^/^>T $ KT S V_9_ 
(X^-CH 2 0-T^1 m;^ 1 t><£>) t>;£gfc 

ffi£^r^fl*-r^jl«2 / ><PX 1 -^nz^e- 2 - 



17 



[0 0 4 9] Bit 6 

NaO 



NO, 



(10) 

* [0 0 5 0] 
* [{hi 3] 



*t$M¥7 - 1 0 8 2 7 



18 



Br 



K 2 C0 3 , 

mm . 24h 



cr 



"a 



NO, 



1Z 



1 . LiN 3 , DMF, 60° 

2. PPh 3 , THF/H 2 0, 

3. BOC MfrM, ' 

CH 2 CI 2 



BOCNH' 



H 2 . Pd/C 



is 



no 2 



BOCNH' 



1. R 7 (CH 2 ) r S0 2 CI (Z), t°U CH 2 CI 2 
NH 2. TFA/CH 2 CI 2 (1:3) 



12 




NHSQ 2 (CH 2 ) r R 7 



2Q 



[0 0 5 1] fcS^tev^T^ >-JL (X^-CH 2 0-T* 
[0 0 5 2] v 5 /- * yiRi;7/l/^y7 ^ KT ^ V_9 



[0 0 5 3] Ext 7 
[0 0 5 4] 
Iftl4] 




H 2 , Pd/C NC 
MeOH 




£3 



R 7 (CH 2 ) r S0 2 CI (Z) 
NH 2 tr'J^>.CH 2 CI 2 



NC 




2A 



CoCI 2 *6H 2 0 
NHS0 2 (CH 2 ) r -R 7 NaBH 4l MeOH 



HoN 




25. 



NHS0 2 (CH 2 ) r R 7 



[0 0 5 5] fo£V^3\ i>T%>"6_ (X^-CH 2 CH 

{-£9, ^^2 3a>Mf fe>fri£o Z.(Di/T ^ 

[0 0 5 6] *WH*I IWI I I Sr-tO**-?, 
f*«tt*«t. fi»Jx.ff^^/— /K T-fe h~ h y/K 

t'py M^SlHr, 30-1 so'COTSti 



ft. #8u*Ji^^ h^y^^-. w. c. s t 

i 1 1 t>, J. Org. Chem. 43, 2923 (1 
30 9 7 8) ^|S*fc*tbTU^SJ:5*v / y^^^7S'->rL 

[0 0 5 7] iaa:8 
[0 0 5 8] 
lit 1 5 ] 



40 



(12) 



&M¥*7 - 1 0 8 2 7 



21 



22 



o 



R 2 



R 4 

f=\=S 



H 2 N-C (X) m -f ~V fjJS0 2 (CH 2 ) r -R 7 

R 3 X I f R 6 
R s 

III 



OH H R 2 _|- 
(aV" OCH 2 CHCH 2 N-C-(X) m -^ V NSO z (CH 2 ) r R 7 

(R 1 )^ R 3 Mf R 6 



R* R e 



[0 0 5 9] VKo^i'&Cli, 05£8 f:ifE*6<£>®& 



0 2 N 




20 £i9*j-/£-f-<5T5. V^5E£;ft5{b^$53 1 _tcDBt&S<£> 

[0 0 6 0] Hi£9 
[0 0 6 1] 
[ft 1 6 ] 



NS0 2 (CH 2 ) n -R 7 
R 6 



H 2 , Pd 

AcOH-MeOH 



OH 




H 2 N N 



H /==>R 5 
N-C-X-H^ ^hNS0 2 (CH 2 ) n -R 7 

R2 R 3 r< r 



27 



[0 0 6 2] EJxUOte. ^^7°!i^^*ftf 

*lf*2 8£, mtf^y-^/Tk^T* 



^*d*^*u. Mfcir&T^y >mmt£2_9_ k-tz* 

[0 0 6 3] m^i 0 
[0 0 6 4] 
lit 1 7 ] 




- 1 0 8 2 7 



(Y = CH f N) 

[oo6 5] \\&m i <D&f$ l cDm<Djjfe%m?£ l i i i-t& * r^f»3 2 try v^©* 5 ^M^ffftrt^ 

^6w^y^u, x^y vii^ 3 u tt 20 mm^m^x^m&^^x^ ^ym*iit 

i:HJ;*)*/w^-mt LT, SlT^SrlRW [0 0 6 6] EES 1 1 

MftMflrTSo fc£V^. ^Fp7^3 O^y^y [0 0 6 7] 

^JgJSUJB^T 3 l b k-TZ* JLK© J: 5 t-«»Yfc Iftl8] 




WfflW-7 - 1 0 8 2 7 



R 4 
\- 



H 2 N-c-(x) m -^ ; 
R 3 M.. 




(R 1 )n 



£ (Z = NH 2 ) 
(Z = N0 2 ) 

OH H R 2 
OCH 2 CHCH 2 N-CKX) ( 



31 a (2 = NH 2 ) 
31b (Z^ N0 2 ) 



Ft 



Boc z O Xt* 

1) Boc 2 0 

2) H 2 , Pd/C 



OH Bocf ^ 
( A^-OCH^CHCHpN-C-iX)^^ J- 



u y- — 



R 



22 



-l- 

R s 



1) R 7 (CH2) r -so2C!, m& 



2) TFA x« HCI/MeOH 



[0 0 6 8] vKo^cDii-g-icte, lasSi lft&WLfc 

2 {-Sa^-TSo t 1 J Pfl($3_2&t) { lS{l2 4 -n h n^vt?>- 



* -tf^/i^VT? K3_3 {dM«*^^DSrJiLr, ±c 

TV/WkLt, N-B o c W3 4^#5. h y 

fit, jJrg^^/i^VTS. K3_5£r#5 0 
[0 0 6 9] I2i£l 2 
[0 0 7 0] 
[fb 1 9 ] 



(15) 



7-10827 



27 



fa- 



OH BocR 2 



i i 



(R 1 )n 



OCH 2 CHCH 2 N-C-(X) 



28 



NO, 



22 



-I 
R 5 



II 
O 



1) H 2 , &fck Pd/C 

2) R 8 COCI,t°'J i?y 



(FV)n' 



OH BocR 2 
CH 2 CHCH 2 NC(X) m - 
R 3 

34 H " 6 

I TFA xiiHCI/MeOH 



I _ II 



NHCOR 8 



(TV 



(R 1 )n 



OH 
I i 
OCH 2 CHCH 2 N 



R 3 II 

R 5 



NHCOR 8 



35 



ii 

o 



30 



[0 0 7 1 ] iiu!S<£><fc 5t- 

[0 0 7 2] **WttSe>i^, LTJHV^ 
[0 0 7 3] — ffi«f;i*3^T, t 

[0 0 7 5] *EjE»S£#iti\ a§J*jk«Su-</wSr*6«pt? 

[0 0 7 6] ±{c2o<oS!<oKHJf^Sij5seTBaS*b 
rv>£ 0 iSHffSffifiPW w^y >ft#tt«SS?»tt, 



5o 



40 



[0077] s&i;:*jsB^»tthy^y-fey 

/uskmRXJM&HD L (igffiffiy #*>v^ jf) 1"</kz> 
[0 0 7 8] L/c^oTgiJ05«B«l^*3V^T. *5£M« h 

foox, M»tat© (i) ^<D{k&%oxtemm±w 

#Wtt/&WW*8l*<0 (I) ^{b-^WXttKHIifflF* 



29 

[0 0 7 9] *38W<z>Yb^»ttS &fc»Mtttt*:ffi«-*- 

So 

[0 0 8 0] 0 3 T Kl/ty V**<*"t?fH»SKi: UTfN 

ftitift. mftav+zugai* ( h. pvior i ta^ 

[0 0 8 1] Zh^Pt^mfcte, Jtti^tt 

[0 0 8 2] j3,T KU"^y ^g«*t*S6>^J!H^*3^ 
[0 0 8 3] **WOfSttft^«ifi, ^tf^ffitttffrJR 

JDUTf>J:v^ 1p«jMS4 (S-Tfi^^tW V>1£ 
f/K ^^ir/K /V^/K tyv'a:, xyaev 

SCQ^ 2 % — *?J 6 0%ora^Sffi*IJ-CS>So 5*f& 

[0 0 8 4] ttffl-r 5fstt*»o*r3»ffl*tt. ttffl-rs 



(16) «fi¥7- 1 0 8 2 7 

30 

[0 0 8 5] *I»R*IXt^/Xttie!JfiL»l£4:JI&*-r S 
*359lO{fc^£#j 0 . lmg-^lm 
g 1 kg^l BfflflrC\ #*b< fcfcl 0 2- 

0fflft^3. 5mg-ftl40m g> 9SL<(* 
3. 5mg~fi5mgT*fc5o 7 0 k g©t h*A©» 
10 £\ iBl 0fflil*-jKM7mg-fi7 Omgm 

Sc 

[0 0 8 6] J»^S:I>VX^f«ifiL«S^<b-*ti-fc5V^ 
1 m g — JKJ 1 Omg/|»ll kg^l Bfflffi 

IliMUft il0M^3 5mg-ftl, 4 
OOmg, iWKI»3 5mg-fi5 0mgt^6o 
20 7 0 k g(Z)t h^A^t^, »10 ffl4tt—/R^*5l 7 0 
mg-fi7 0 0mgtfcS, r <Z>ffl*to^ttiafi:W!6 L 

[0 0 8 7] t°/K # :7°i?/^te, h # >- h 

30 ^rixttJbiaoWKcoflfe^IgJKifto J: 5 

[o o 8 8] m* (offoofaKte, ^-f^v^iirx 

[0 0 8 9] mfecOffittft^^^^t-^P^^a 

So 

[0 0 9 0] &Wfflt;i»LfcMMJI£ffi£ LTIt ^SStK 

50 ?gffitt«B*ttfetfft.e>-r. ti^awx^sgs 



(17) 



1 0 8 2 7 
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Tt?gc3et?ft wti/tf * e>i\ mm^x v<dx? tm±m 

[0 0 9 1 ] 

[0092] mmmi 

[0 0 9 3] 
[ft2 0] 



XT 



JD 



PhCH 2 0 

[0094] (S) - 2 - [ [ (4 h^r 

v^^/i^/i^X^ K (DM F) 1 0 mL|:gglf:4 
-^yi//^ : 3ry'7xy-;H. 5 4 g (7. 7 2mm 

oi) <z>jgjfcs\ x~~—i'&3r^x7km4£~f h y 

(jEjft^e 0%^ffic^) 3 1 Omg (7. 7 2 mm o 

i) <om^m\^my\^tz. Q m&m* i^wm^®., dm 

F10mLl:g«Uc (2S) -^!)^ 3-^h 
P^yfy^^-F2. 0 0g (7. 7 2mmo 

-&J»1. 84 g (9 3%) Sr#fe : 'H NMR (2 0 
0MHz, CDC 1 3 ) 67. 41-7. 28 (m, 5 
H), 6. 90-6. 80 (sym m, 4H), 4. 
99 (s, 2H) , 4. 14 (dd, 1H, J = 3. 
2, 11Hz), 3. 89 (dd, 1 H, J = 5. 6, 
11Hz), 3. 29 (m, 1H), 2. 86 (t, 1 
H, J=5. 1Hz) , 2. 7 1 (dd, 1 H, J = 
2. 6, 5. 1Hz) ;EI MS m/ z . 256 
(M) , 16 5, 9 1 0 

[0095] mmm2 

[0 0 9 6] 
[ft2l] 



„X7 



JD 



(tBu)Me 2 SiO 



[0097] (S)-2-[[4-[[(l, l-v>^ 



32 



40 



^WMT;K (DM F) MSA? bfc 4 ~^<>i? 
;Ut^>7xy-;H0. Og (5 0. Ommol), 
iSffc t -^f/l/i/^f;^>5 ^9. 04 g (6 0. Om 
mo 1) SOV^/-/M. 42 g (6 5. Ommo 

i) (Dmm^mmumx-^mwi^tio &\^m&m& 

T\ 2 0%7K^{^^^^^A-^V-^7— 7^V_hT + 7fc^ 
#B«Tt?-S«l*lfc, SUS^M^Ce 1 i t 

7x/-MDMF4 0mLCSHU # — a— l/£r^ 
bTTK^fb^h y (S£ftU*<£)6 0%^ffc$i) 2. 6 

Og (6 5. Ommo 1) (O^W:3 0^MoT 
OtffiTLfCo DMF<D 1 OmL95^**n^.fCo iB'S* 
*£0 < C-C3 0 5MftfM^ DMF4 0mLilg)jfU; 
20 (2S) -^yv-v^/W 3-=hP^^M*- 
M4. 3g (55. 0 mm o 1 ) <Z>Sjffi£ 2 0 #[8]M 

tK. i MTkifbt h y c A;k«?R&r5^7>r 
^u/^**^) t»»Lt, mmit^ms. 04 g 

(3 6%^lR^) £r#7t : 'H NMR (4 0 OMH 
z, CD 3 OD) 6 6. 8 2 (d, 2H, J = 9. 1H 
30 z), 6. 74 (d, 2H, J = 9. 1Hz), 4. 2 
2 (dd, 1 H, J = 2. 6, 11. 2Hz) , 3. 7 
9 (dd, 1 H, J = 6. 2, 11. 2Hz) f 3. 3 
0 (m, 1H), 2. 84 (t, 1H, J =4. 6H 
z) , 2. 71 (dd, 1H, J = 2. 7, 5. OH 
z), 0. 97 (s, 9H), 0. 15 (s, 6H) 0 

[0098] mmm3 

[0 0 9 9] 
[fc2 2] 



CbzNH 




[0100] 2- (4~r ^ / y zr.^/u) 3L?-/u$/u/< 

^nn^/l/Al 0 0mLI^#tfc2- ( 4 — T ^ / 7 
^ -/U) zl^/UT ^75. OOg (36. 7 mm o 1 ) 

<z>^JS4rO < C{c:?&*PU hyxf/i,7^y3. 7 2g 

(5. 2 0mL, 3 6. 8mmo 1) ^Dx.fc 0 ftC^ 
a £2 7fr/UM4 0 mLM^^Lfc^VvVl^ pn^/l/^- 
50 h 6. 26g (5. 2m L, 36. 8 mm o 1 ) <Df&ti& 



(18) 



ffl¥7-l 0 8 2 7 
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T*-?7 4XD\ O OmL»t«tT, SSge^ h y 9 

fiffcLTSfcfclWKLT, «JHffr&tt4. 82g (49 
%) *6feH*i:tt#fc: *H NMR (4 0 0MH 
z, CDC 1 3 ) 67. 33 (s, 5H) , 6. 94 

(d, 2H, J = 8. 2Hz) , 6. 60 (d, 2 H, 
J = 8. 2Hz), 5. 07 (s, 2H), 4. 84 

(j£ s, 1H) , 3. 55 (J£s, 2H) , 3. 37 

(m, 2H) , 2. 6 7 (t, 2 H, J =6. 9H 
z) . FAB MS m/z. 27 1 (M+ 1 ) e 

[0101] fy 

[0 10 2] 

[ft 2 3] 



BocNH 




NHo 



[0 10 3] 2- (4 -T ^ / 7 ^ =^/^) ^/UX/U/< 

fh7t KP77V20mL«AfUc2™ (4 ~T ^ 
/77rc^/U) xf/l/7^;y8 17mg (6. OOmmo 
1 ) (OmWL&V- t -^f/U^^/l/^- M310m 
g (6. OOmmo 1) "CfcLSUfco 5JSJE'&ftS:^i& 
T*0. 5H#RH««^ ^ixSrftffiLfco i-f^5mL 

1. 04 g (7 3%) SrgfcHfeBfft LT#fc : *H 
NMR (4 0 0MHz, CDC1.) 66. 94 (d, 
2H, J=8. 2Hz), 6. 59 (d, 2 H, J = 
8. 2Hz),4. 5 1 (J£ s, 1H) , 3. 58 
U£s, 2H) , 3. 27 (m, 2 H) , 2. 63 
(t, 2H, J = 7. 0Hz), 1. 38 (s, 9 
H) . FAB MS m/z. 2 3 7 (M+ 1 ) 0 

[0104] mrnms 

[0 10 5] 
[ft 2 4] 

CbzNhL 




NHSG 2 Ph 

[0 10 6] N- [4- [2- [ (7*^/M h^r^ 
>T ^ K 

V#xiX2*#>l 5 mLiC^bfcH^j3^^<^C b 
z7;y8 6 8mg (3. 2 2 mm o 1) <£>?gfl£&r0 < C 

fySxVO. 2 8 6mL (3. 5 4 mm o 
1) T% ^^I^yt>^M^5 6 9mg 
(0. 4 lmL, 3. 2 2 m m o 



34 



10 



20 



30 



t»»U *Sft^*6 3 0mg (4 8%) 

t ttttfc : l H NMR (4 0 0MHz, CDC 

la) 6 7. 7 2 (d, 2H, J=7. 2Hz), 7. 

4 8 (m, 1 H) , 7. 3 9 (m, 2 H) , 7. 3 3 
(m, 5H) , 7. 0 2 (d, 2 H, J =8. 3H 

z) , 6. 95 (d, 2H, J = 8. 3Hz) , 6. 5 

5 (s, 1H), 5. 06 (s, 2H), 4. 68 (j£ 
s, 1 H) , 3. 3 7 (m, 2 H) , 2. 7 2 (t, 2 
H, J = 6. 9Hz). FABMS m/z. 411 

(M+l) 0 
[0107] a 
[0 10 8] 
[ft2 5] 




*NHS0 2 Ph 

[0109] N- [4- (2-7-;;^) — 

*9 J—JVX 8 mHd*jff tfc**W 5 ^fe(Z)C b zT 
;V6 0 Omg (1. 46 mm o 1 ) CO^^^r. 2 0 % 

2. 5B#Pfl«j^bfco Ce 1 i t e^y K*iiL-rS^S 
fi-&i»4:*3SL-. liLX, 3 6 Omg (89%) COS 
feBfc&Wfc : 'H NMR (4 0 0MHz, CD 3 0 
D) 6 7. 7 3 (d, 2H, J = 7. 1Hz), 7. 5 
2 (t, 1H, J = 7. 4Hz) , 7. 44 (t, 2 
H, J = 7. 5Hz) , 7. 04 (d, 2 H, J=8. 
7Hz) , 6. 99 (d, 2H, J =8. 6Hz) , 
2. 82 (t, 2H, J = 7. 3Hz), 2. 66 

(t, 2H, J =7. 3Hz) 0 

[0 110] mMW7 

[0111] 

[ft 2 6 ] 



BnO 



[0112] (S)-N-[4-[2-[[2-fcK* 
*i/-3- [ (4 -y=r,=-/U^ h*is) 7 3:/^] ^ 

T % K 

teM /U-8mLtC^ft¥L^:glffiM6^^(Dr ^ V 

406mg (1. 47 mm o 1 ) <£>^3££\ ^JfiW 1 ^ 
^x^i/K2 8 0mg (1. lOmmol) t*I 

50 ftSlbfco ^ryv-^n-v 
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)V, 5:4:1 gJ^^^vU- : -^l^ : 1 0 %y ^ y 

»2 8 2mg (4 8%) : "H NMR (4 0 0 

MHz, CD 3 OD) 67. 71 (d, 2H) , 7. 5 
2 (m, 1H) , 7. 1-7. 4 ( 7 H) , 7. 0 6 
(d, 2H), 7. 00 (d, 2H), 6. 75 (d, 
2H) , 6. 70 (d, 2H) 
H) , 3 . 9 9 (m, 1H) , 



, 5. 0 2 ( s 
3. 8 2 (d, 



, 2 
2 H) 



2. 6-2. 9 

[0 1 1 3] X 
[0 1 14] 
[ft 2 7] 



(m, 6H) 
8 




[0115] (S) -N- [4- [2- [ [2-t 
3rV-3- (4-t Kp^>7i/^» ^atf/P] T 

% y ] ^^vw] ^ ^ ^ a-] ^vif y^My/^ K 

L^ftffl7^b^y^x^r^2 8 2mg (0. 
5 2 9mmol) <£>*§¥j££r. 2 O %*BMfc'^ >^A- 

0 Omg_b-c*-3R#fflSi c f l -e2fl#ra» 

J— (v'U^y/K 5:4:2 ftSP^ 
A- : : 1 0%^ 

A) ^.fcflttfiSLT. JIUftHlmg (6 0%) 
bT#fc : J H NMR (40OMHz, C 
DaOD) 67. 71 (d, 2H, J=7. 1Hz) , 
7. 5 2 (m, 1H) , 7. 4 3 (m, 2 H) , 7. 0 
7 (d, 2H, J = 8. 5Hz) , 6. 99 (d, 2 
H, J = 8. 5Hz) , 6. 75 (d, 2 H, J=9. 
1Hz) , 6. 68 (d, 2H, J = 9. 1Hz) , 
3. 98 (m, 1 H) , 3. 82 (d, 2 H, J=5. 



4Hz) , 2. 6-2. 
m/z 4 4 3 (M+ 1) 

[0116] mmm9 

[0 117] 



9 (m, 6H) . FABMS 



(19) 



- 1 0 8 2 7 



36 



* [ft 2 8] 



10 



20 



30 



* 40 



(tBu)Me 2 SiO 



9 H H 



BocNH 



1 - 

:7: 



[0 118] N — [4- [2- [ [ (1, 

^js^j 5 1 mm<o^mx\ mmm 2 <o b o c t $ z/rxi 

i£ft 4 - 3 - K-Oif ^/i^ *Bft 3*4* £rfa 

filfe: l H NMR (4 0 0MHz, CD 3 OD) 6 
7. 86 (d, 2H), 7. 46 (d, 2 H) , 7. 0 
7 (d, 2 H) , 6. 99 (d, 2H) 
(t, 2H), 2. 76 (t, 2H), 
9H) 0 



,3.27 
1 . 3 8 ( s , 



[011911 
[0 12 0] 
[ft 2 9] 



1 0 



H 2 N 




O 

it 



[0121] N- [4- (2-T$/^/\s) y^=~ 

1 : 1 h y 7sl>**m8l : v 5 ^ nz nz y ^ ^\zMM Lfc 
Mt&M9frb<OB ocT^Vl. 80 g <E>j§*R*^MT? 

- (i/J/^y;l/, 10:1 *9 J—tV\V9nxi*# 



SBft^ft&jteiBiaflci: LT#fc : X H NMR 
(2 0 0MHz, CD 3 OD) 6 7. 8 0 (d, 2 
H) , 7. 46 (d, 2H), 7. 06 (d, 2H) 
6. 98 (d, 2H), 2. 81 (t, 2H), 2. 
5 (t, 2H) 0 

[0122] mmmi 1 

[0 12 3] 
[ft3 0] 



[0124] (S) -N- [4- [2- [ [2-tKP >*• K 

*v--3- [4- [ [ (1, l-isyt^/u^/u) nmm 1 1 mm<D^mx^ mM&\2<D^tf*ci/v&Tf$ 

rc^vix] ^m^/U] - 4 - 3— K^V-tf ^^/l^VT ^ ^50 NMR (4 0 0MHz, CD 3 OD) 6 7. 8 2 
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(d, 2H, J=8. 6Hz) , 7. 43 (d, 2 H, 
J = 8. 6Hz) , 7. 10 (d, 2H, J=8. 5H 
z), 6. 79 (d, 2H), 6. 73 (d, 2H), 



8 7 (d, 2 H) , 3. 
0. 9 6 ( s , 9H) , 




4. 0 1 (m, 1 H) , 3 
1-2. 6 9 (m, 6H) 
0. 15 (s, 6H) 0 

[0 12 5] MMM 1 2 

[0 1 2 6] 

UtS 1] 

OH 

if 

HO 



[0127] (S) -N- [4- [2- [ [2-tKn 

HJ60K 1 1 !i /Px-f 1 8 2 m g (0. 2 

6 6 mm o 1 ) f* V:7°A-£ 3 ^ / — /HtifiK (ifrffc 
Tir^/H mL^rOtt^ ^ J — /H 9mLi:»l]LT 
BBS) -e«L3abfc 0 W?rl^l0#MM, -^tb^r 

10 : — /l" : v*^ ph^^ ^^CO 1 0 %£> 

06mg (7 0%) : *H NMR (4 0 0MH 

z, CD 3 OD) 6 7. 8 2 (d, 2 H, J = 8. 6H 
z) , 7. 43 (d, 2H, J = 8. 6Hz) , 7. 1 
0 (d, 2H, J=8. 5Hz) , 6. 99 (d, 2 



(20) 

* H, J = 8 



&m¥-7 - 1 0 8 2 7 



38 



10 



20 



* 30 



. 5Hz) , 6. 74 (d, 2H, J = 9. 
0Hz), 6. 68 (d, 2H, J = 9. 0Hz), 
4. 00 (m, 1H), 3. 83 (d, 2H, J = 5. 
5Hz) , 3. 3 4-2. 6 7 (m, 6 H) ; FAB 
MS m/z 5 6 9 (M+l), 3 0 9, 1 5 4 c 

[0128] mmm i 3 

[0 1 2 9] 
Ut3 2] 



CbzNH 




Ho 



[0130] N — [4 - [2- [ C^^/Up* h^i/^; 
/UsK :=./!✓) T^y] ^/Kl 7x^] -2 -^7^1/ 

^0ij5<tl^«^ftT% mmm3^h(OCb zT^> 

ibfe : l H NMR (4 0 0MH z, CDC 1 ,) 6 
8. 3 2 (s, 1 H) , 7. 8 5 (m, 3 H) , 7. 7 

1 (dd, 1 H, J = l. 8, 8. 7Hz) , 7. 61 
-7. 5 2 (m, 2H) , 7. 
H) , 6. 9 9 ( s, 4H) , 
H) , 5. 0 4 ( s, 2 H) , 
H) , 3. 3 3 (JESq, 2 H, 
6 8 (t, 2H, J = 7. 0Hz) 
/z 4 6 1 (M+ 1) , 2 7 0 o 

[0131] glffiffij 1 4 

[0 13 2] 

[ffc3 3] 



3 4-7. 2 8 (m, 5 
6 . 7 7 (J£ s , 1 

4 . 6 5 0£ s , 1 

J = 5. 9Hz) , 2. 
FAB MS m 



BnO 




[0133] (S) -N- [4- [2- [ [2-tFP 
*v"-3- [ (4-7x^/Mh^>) 7j/^>] :7° 
PtVP] T^y] ^^vKl 7 3:^] - 2 -~f~7& U> 

ffiT?*jHfb-&«l4rB884bfc : *H NMR (4 0 0MH 
z, CD 3 OD) 6 8. 2 7 (s, 1 H) , 7. 93- 
7. 8 7 (m, 3H) , 7. 7 1 (dd, 1 H, J = 
1. 9, 8. 7Hz) , 7. 62-7. 54 (m, 2 
H), 7. 39 (d, 2H, J = 7. 2Hz), 7. 3 ^ 



^4 (t, 2H, J = 7. 3Hz) , 7. 27 (t, 1 
H, J = 7. 1Hz), 7. 04 (d, 2H, J = 9. 
0Hz) , 7. 01 (d, 2H, J=9. 0Hz) , 
40 6. 88 (d, 2H, J = 9. 1Hz), 6. 79 

(d, 2H, J = 9. 1Hz) , 4. 99 (s, 2 
H) , 3. 9 6 (m, 1 H) , 3. 8 2 (d, 2 H, J 
= 5. 3Hz), 2. 80-2. 63 (m, 6H) ;F 
AB MS m/z 5 8 3 (M+ 1 ) 0 

[0 13 4] mifcm 1 5 

[0 1 3 5] 

[ft3 4] 




%fm¥-7 - 1 0 8 2 7 



[0136] (S) -N- [4 - [2 - [[2-tKP 

X Y 

-T^frbmMik&m*mmL,tL : *h nmr <4o 

0MHz, CD 3 OD) 6 8. 2 8 (s, 1 H) , 7. 
9 5-7. 8 9 (m, 3 H) , 7. 72 (dd, 1 H, 
J = l. 9, 8. 7Hz) , 7. 62-7. 57 (m, 
2H), 7. 07-7. 01 (m, 4H), 6. 73 
(d, 2H, J = 9. OHz) , 6. 67 (d, 2 H, 
J = 9. OHz), 3. 97 (m, 1H), 3. 81 
(d, 2H, J = 5. 2Hz) , 2. 85-2, 
(m, 6H) ; FAB MS m/ z 49 3 
1) o 



6 8 
(M + 



[0 13 7] a 
[0 13 8] 
[ft3 5] 

BocNH 



1 6 




H O 



[0139] N- [4- [2- [ [ ( 1 , 1 - ^ 

fc : *H NMR (4 0 0 MH z, CDC 1 3 ) 6 7. 
47 (d, 1 H, J = 15. 4Hz) , 7. 42-7. 
3 3 (m, 5 H) , 7 . 11 ( s , 4 H) , 6 . 7 7 
(d, 1H, J = 15. 4Hz), 6. 56 (j£s, 1 
H) , 4 . 4 8 (JE£ s , 1 H) , 4 . 10 (j£m, 2 
H) , 2. 72 (t, 2H, J =7. 1Hz) , 1. 3 
9 (s, 9H) 0 



[0 14 0] 
[0141] 
[fb3 6] 



BocNH 



1 7 




o 

II 



30 



40 



* [0 14 2] N- [4 - [2 - [[ (1, l-v^^Vt' 

10 y ? M^MVfcMMMl 6frb<DB o c7;y2 
0 4mg (0. 5 0 7mmo 1) ^l$:2 0%*ift 

iltt, «^16 8mg (82%) ^fi^Hf* 
t LT#& : 1 H NMR (2 0 0MHz, CDC 
1 3 ) 67. 39-7. 21 (m, 3H), 7. 15- 
7. 06 (m, 4H), 6. 96 (d, 2H, J = 8. 
1Hz) , 6. 25 (s, 1H), 4. 49 (j£ s , 1 
20 H), 3. 3 5-3. 2 4 (m, 4H) , 3. 18- 
3. 05 (m, 2H), 2. 72 (t, 2H, J = 7. 
1Hz), 1 . 4 0 ( s , 9 H) o 

[0 14 3] *$m®\ 1 8 

[0 14 4] 



[ft 3 7] 



r- [4- (2 



% K 

7^^Boc7 
NMR (4 0 0 
1 2 (m, 7 
8Hz) , 3. 2 



[0 14 5] N 

/k] - 2 

MHz, CD 3 OD) 6 7. 2 5 -7 
H), 7. 11 (d, 2H, J = 6. 
6 (m, 2H) , 3. 0 3 (m, 2 H) , 2. 8 6 
(t, 2H, J = 7. 4Hz) , 2. 72 (t, 2 H, 
J = 7. 4Hz) o 

[0146] mmm 1 9 

[0147] 
[ft 3 8] 




4#BB¥7 - 1 0 8 2 7 



[0 14 8] (S) 



■ N - 



[4- [2~ [ [2-t Kp 



* 2 H z) 



00 (m, 1H) , 3. 85 (d, 2 



n \f;V\ T^S] ^^A-] y m - /I/] -2-7x^/l/x 

Lfc: : 'H NMR (400MHz, CD,OD) 6 

7. 40-7. 09 (m, 14 H), 6. 88 (d, 2 

H, J=9. 2Hz) , 6. 81 (d, 2 H, J = 9. 



HO 



10 



H, J = 5. 3Hz) , 3. 25 (m, 1 H) 




2 (m, 1 H) , 2. 9 1-2. 
2. 7 2 (dd, 1 H, J = 8. 
FAB MS m/z 5 6 1 

[0149] mmm 2 0 

[0 15 0] 
[ft 3 9] 



O 



7 8 (m, 
1 , 12. 
(M+l) 0 



5H) , 
2 H z) 



[0151] (S) -N- [4- [2 - [ [2-tKP 
^-3- (4-t KP^r^*/^) ^ntf/u] T 

HJftflS 8 t mm<Djj&X\ SlP)19^^^y^x 
— 7 L /^e>*H{b'&«l4:BBSL^ : ! H NMR (4 0 
0MHz, C D 3 OD) 6 7. 2 5 - 7. 1 5 (m, 7 
H), 7. 11 (d, 2H, J = 7. 0Hz), 6. 7 
5 (d, 2H, J = 9. 1Hz) , 6. 68 (d, 2 
H, J = 9. 1Hz) , 4. 05 (m, 1 H) , 3. 8 
9-3. 8 3 (fiji dd, 2H) , 3. 2 6 (m, 1 
H), 3. 05-2. 95 (m, 4H), 2. 8 8- 
2. 82 (m, 3H) ; FAB MSm/z 47 1 
(M+l) 0 

[0152] mmm2 1 

[0 15 3] 
Ift4 0] 



CbzNH 




[0154] N — [4- [2- [ (7^~;V^ h*i/# 

L7C : 'H NMR (4 00MHz, d 6 -DMSO) 
5 9. 9 4 (s, 1 H) , 9. 12 (m, 1 H) , 8. 
49 (dd, 1H), 8. 31 (dd, 1H), 8. 2 



^•4 (dd, 1 H) , 7. 70 (m, 2 H) , 7. 2- 
7. 4 (m, 4H) , 6. 94 (d, 2 H) , 6. 8 8 
(d, 2H) , 4. 9 4 (s, 2H) , 3. 0 4 (m, 
2H), 2. 48 (t, 2H) ; FAB MS m/z 
4 6 2 (M + 1) 0 

[0155] mmm 2 2 

[0 15 6] 
Hk4 1] 




[0157] (S) -N- [4 - [2- [ [2-tKP 
*i/-3 — [ (4 -y^^/l^ h3r-» 7x/d^>] 7° 
p t%] T ^ / ] m^/w] ;7^~/Kl 

40 J?#fe#J2 lH©Cb z >-*SIJfi0!l6^|2*S^T 

K^&^Hfk'&iftSrSBKL.fc : 'H NMR (4 0 0M 
Hz, CDs OD) 69. 12 (m, 1 H) , 8. 49 

(d, 1H) , 8. 31 (dd, 1 H) , 8. 24 (d 
d, 1 H) , 7. 3-7. 5 (m, 7 H) , 7. 0 7 

(d, 2H, J=8. 5Hz) , 6. 99 (d, 2 H, 
J=8. 5Hz) , 6. 75 (d, 2 H, J=9. 1H 
z), 6. 68 (d, 2H, J =9. 1Hz), 5. 0 
^50 4 (s, 2H) , 3. 9 8 (m, 1 H) , 3. 8 2 



43 

(d, 2H, J =5. 4Hz), 2. 5-2. 9 (m, 
6H) ; FAB MS m/ z 5 8 4 (M+l) 0 

[0158] mmm 2 3 

[0 15 9] 
[ft4 2] 



OH 




[0160] (S) -N- [4- [2- [ [2-tKn 

5; y ] ai^/u] ^rc^/w] 
K 

HJfiffil 8 i: i^ai^jfe-e, »j2 2^f)^y^x 

— ^/^fe^S^teSrSIKL^ : 1 H NMR (4 0 
0MHz, CD 3 OD) 6 9. 9 5 (s, 1 H) , 9. 
12 (m, 1 H) , 8. 48 (d, 1 H, J=6. 9H 
z) , 8. 30 (d, 1 H, J = 6. 9Hz) , 8. 2 
4 (d, 1H, J = 7. 0Hz), 7. 52 (m, 2 
H), 7. 07 (d, 2H, J = 8. 6Hz), 6. 9 
9 (d, 2H, J = 8. 6Hz) , 6. 75 (d, 2 
H, J=9. 1Hz) , 6. 68 (d, 2H, J=9. 
1Hz), 3. 98 (m, 1H), 3. 82 (d, 2 
H, J = 5. 4Hz), 3. 34 (s, 1H) , 2. 6 

OH 



(t-Bu)Me 2 SiO 



(23) 



4#M^7 - 1 0 8 2 7 
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*-2. 9 (m, 6H) ; FABMS m/ z 494 
(M+l) 0 

[0161] mmm 2 4 

[0 16 2] 



10 



20 



[ft 4 3] 



BocNH 



HO \\ 




[0163] N- [4- [2- [ [ (1, 1 -v^^A- 

5- (tfy 2 -2-f^7xy^/^y 
7^ K 

^/u^^y^e>*jBfk'&«lS:»H!Ufe : 'HNMR (4 
00MHz, CDsOD) 6 8. 4 8 (d, 1 H, J = 
5. 2Hz), 7. 81 (m, 2 H) , 7. 54 (d, 
1H, J =4. 1Hz) , 7. 41 (m, 1 H) , 7. 
3 0 (m, 1 H) , 7 . 11 ( s , 4 H) , 3 . 18 

(t, 2H, 3 = 7. 1Hz) , 2. 67 (t, 2H, 
J = 7 . 1Hz), 1. 38 (s, 9H) ; FAB M 
S m/z 4 6 0 (M+ 1) 0 

[0 16 4] giafcffl 2 5 

[0 16 5] 

[ft4 4] 




z) 



[0166] (S) -N- [4- [2 - [ [2-tKo 
*i/-3- [4- [ [ (1, 1 -iSt^/U^^/V) 

^^/^] 7x^] -5- (tfy v?V- 2 --Y/U) -2 

K^fe^Bfk'&ttSrWSlLfc : L H NMR (4 0 OM 40 
Hz, CD,OD) 6 8. 4 8 (d, 1 H, J = 5. 1 
Hz) , 7. 80 (m, 2H) , 7. 54 (d, 1 H, ^ 



1Hz) , 7. 39 (d, 1H, J =4. 



1 H 



7. 30 (m, 1 H) , 7. 15 (d, 2 H, J 
= 8. 7Hz), 7. 10 (d, 2H, J=8. 8H 
z) , 6. 74 (d, 2H, J=9. 0Hz) , 6. 6 
7 (d, 2H, J = 9. 0Hz) , 3. 99 (m, 1 
H), 3. 82 (d, 2H, J = 5. 4Hz) , 2. 7 
-2. 9 (m, 6H) , 1. 0 1 (s, 9 H) , 0. 1 
5 (s, 6H) 0 
[0 16 7] HifcfffJ 2 6 
[0 16 8] 
lit 4 5] 



OH 




[0169] (S) -N- [4- [2- [ [2-tKo 
*is-3- (4-t Kn^y7x7^y) /nt:>] T 
^ y] ^/P] 7x^] -5- [2- (tfyv^-2 ★ 50 



IgfetfiJ 1 2 t mMCDjjfeX* 



X K 

'H NMR (4 0 



(24) 



- 1 0 8 2 7 
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0MHz, CDjOD) 6 8. 4 8 (m, 1 H) , 7. 
80 (m, 2H) , 7. 54 (d, 1 H, J=4. OH 
z) , 7. 40 (d, 1H, J=4. 0Hz) , 7. 2 
9 (m, 1H) , 7. 13 (d, 2H, J = 8. 8H 
z) , 7. 10 (d, 2H, J=8. 8Hz) , 6. 7 
4 (d, 2H, J = 9. 1Hz) , 6. 68 (d, 2 
H, J = 9. 1Hz) , 3. 9 9 (m, 1 H) , 3. 8 
3 (d, 2H, J=5. 4Hz) , 2. 7-2. 9 
(m, 6H) . FAB MS m/ z 5 2 6 (M + 
1) o 

[0 1 7 0] MMffl 2 7 

[0171] 

[fb4 6] 

BocNH, 



46 



10 




* [0172] N- [4- [2- [ [ (1, 1 -v^^A- 

4- (-OV— 2, 1, 3-f7i/7y u /l/) -X/l/sfcV 

^Jfeffil 5 i: Hfil^^Jfe-e, Slifl4^<DBoc7^>' 
XtflfiflS'O'V- 2, 1, 3-^7^7/^-4-^ 
yu^^/u^&^ffift^SrSISLfc : l H NMR (4 
00MHz, CDC 1 5 ) 6 8. 2 3 (m, 2 H) , 
7. 71 (dd, 1H, J = 7. 1, 8. 7Hz) , 
7. 0 4 (m, 4H) , 3. 1 6 (m, 2 H) , 2. 6 
5 (t, 2H, J = 7. OHz), 1. 37 (s, 9 
H) ; FABMS m/ z 4 3 5 (M+ 1 ) 0 

[0173] mmm 2 8 

[0 17 4] 
lit 4 7] 



(tBu)My 2 SiO 



O N-S 



[0175] (S) -N- [4- [2 - [ [2-tKn 
*->-3- [4- [ [ (1, l-^^^/^^/l^) v*p< 

^^/Kl AO -4- (^OV— 2, 1, 3-^T 

*JK0»J2 7H©Bo cT^V^Wll OMffigc£tb 

K^fe*JH^»*W»b^i : l H NMR (4 0 OM 
Hz, CD3OD) 6 8. 1 5 (m, 2 H) , 7. 69 
(dd, 1 H, J = 7. 2, 8. 7Hz) , 6. 97 
(s, 4H) , 6. 73 (d, 2H, J = 9. 1H 
z) , 6. 69 (d, 2H, J = 9. 1Hz) , 4. 8 
8 (m, 1 H) , 3. 80 (d, 2 H, J = 5. 1H 
z) , 2. 6-2. 8 5 (m, 6 H) , 0. 9 9 ( s ; 
9H) , 0. 14 ( s, 6H) 0 

[0176] mmm 2 9 

[0 17 7] 
lit 4 8] 




[0178] (S) -N- [4- [2 - [[2-tKP 
*is-3- (4-t KP^v'7xy^v') tVV] 7 

znfyu] :7^^/l/| -4- (^oy-2, 1, 3 



*j£ffiii 2 iri^a^is-e, i^ffi^j2 8^e>covy/^ 

— r/^?>«Bft-&«lS:BIKbfc : 'H NMR (4 0 
0MHz, CDsOD) 6 8. 1 8 (m, 2 H) , 7. 
69 (dd, 1 H, J=7. 1, 8. 7Hz) , 6. 9 
7 (s, 4H) , 6. 73 (d, 2H, J = 9. 1H 
30 z) , 6. 67 (d, 2H, J=9. 1Hz), 4. 8 
9 (m, 1H), 3. 80 (d, 2H, J =5. OH 
z), 2. 6-2. 8 (m, 6H). FAB MS m 
/z 5 0 1 (M+ 1) , 3 0 9 0 

[0 17 9] mtfc&i 3 0 

[0 18 0] 

Ut4 9] 




[0181] N- [4- [2- [ {y^^jU^ h*is% 
^V7^ K 

S. N. Bhattacharya£>, J. Chem. 
Soc. (C), 1265-1267 GD^}&ic8£o T\ 

fc 0 Ott^fy 5 mLl:S»Lfetft^7 !) ^ 
2. 7g (1. 6mL, 2 0 mm o 1) (D&Wil^ 

^•50 mL (lOmmol) 1 5 ^BI^Io T *Px. 
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r^LT, seal-*- h y *A±-e«t7ku ^SSlt. is 
ftv'^p^y^y^/wt^/n. i2 g (70%) £•# 

Hftl'&ttSrBHSibfc : *HNMR (4 0 0MHz, CD 

Cl 3 ) 67. 34-7. 30 (m, 5 H) , 7. 13 
(s, 4H), 6. 44 U£s, 1H), 5. 07 
(s, 2H), 4. 74 (J£s, 1H) , 3. 50- 

3. 3 9 (m, 3H) , 2. 7 6 (j£ t , 2 H) , 2. 

09-1. 91 (m, 4H), 1. 86-1. 76 
(m, 2H) , 1. 6 4- 1. 5 4 (m, 2H) 0 FA 

B MS m/z 4 0 3 (M+ 1 ) 0 

[0182] mmm 3 1 

[0.1 8 3] 
Uk5 0] 




[0184] (S)-N-[4-[2-[[2-fcK* 
3^>— 3- (4-tKn^>7x/^V) ^PfcVP] T 

K 

Hffi0*j6, 7^8tCfBic^)^{^or, HJ6013O 

NMR (4 0 0MHz, CD 3 OD) 67. 19 (s, 
4H), 6. 75 (d, 2H, J = 9. 1Hz), 6. 
68 (d, 2H, J =9. 0Hz), 4. 02 (m, 1 
H), 3. 85 (d, 2H, J =5. 3Hz) , 3. 4 
9 (m, 1 H) , 2. 9 5-2. 7 3 (m, 6 H) , 
2. 03-1. 86 (m, 4H) 1. 79-1. 71 
(m, 2H), 1. 6 4- 1. 5 3 (m, 2 H) ; FA 
B MS m/z 4 3 5 (M+ 1 ) 0 

[0185] mmm 3 2 

[0186] 
Ut5 1 ] 



(t-Bu)Me 2 SiO 




[0187] (S) — N — [2- [4- (T%/ 
/U) ] ai^/U] -2-bKP^>-3- [4- 
[ [ (1, l-is**f-/te<?;V) A*] 



(25) «fBB¥7- 1 0 8 2 7 

48 

^ft&SBKbrt:. 77r>^^7^77^ 0>y 

T^Bffr&feSrWfc : l H NMR (4 0 0MHz, C 
DC 1,) 66. 97 (d, 2H), 6. 72 (s, 4 
H) , 6. 6 1 (d, 2H) , 3. 9 8 (ra, 1H) , 
3. 87 (d, 2H), 3. 55 (j£ s , 1 H) , 2. 
91-2. 66 (m, 6H), 2. 00 (j£ s , 3 
H), 0. 93 (s, 9H), 0. 14 (s, 6H) D 

[0 18 8] MMM 3 3 
10 [0189] 

[Yb5 2] 



(t-Bu)Me 2 SiO 




[0190] (S) — N — [2- [4- (T^y^oi^ 
/U) ] 3L?vl/| -2-t Kb^>-3- [4- 

[ [ (1, 1 -v^^/l^^/i') v^^Vl^y /U] ^^r 
v0 77^/3^>] /atV^/w^yi l, l-v?^ 

20 ^/Uzn-^/l-ziL^y^/U 

OtTTHF 5 OmLi^jjf bfe*JS09 3 2frb<DT% 
1/2. 14g (1. 12 mm o 1 ) <£>?gfl£M, T H F 1 
OmLMfL^y- t-^f/^/^-h^I 

«|2. 23g (8 4%) SrJftirUTWfc: l H NMR 
(4 0 0MHz, CDC 1 3 ) 6 7. 0 0- 6. 9 0 
U£m, 2H), 6. 73 (s, 4 H) , 6. 61 
30 (d, 2H, J = 8. 3Hz) , 4. 06 (j£m, 1 

H), 4. 90-4. 75 (J£m, 2 H) , 3. 4 4- 

3. 2 8 (j£m t 4 H) , 2. 6 9 (m, 2 H) , 1. 

43 (s, 9H), 0. 95 (s, 9H) , 0. 14 
(s, 6H) 0 
[0191] nifeffl 3 4 
[0192] 
[ffc5 3] 
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[0193] 1S.it S — y V^/^/t^/U 
h^ty^ll/: 2 . 5M 2 0mL, 5 0 mm o 

i ) <Dm-m* Ky-rr-r x-T-t h >m*Px*i§ML,, 1 

=^7yy (5. Og, 2 4mmol) (DSMll 

fc„ ^co^i^c^^y ~£-7 8<c-ei sftmw 

50 X^tzMit^^y y ^ (7 mL, lOOmmol) 
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]) — 7 8^3 0#«#U ik^-CO'CM 
3 0»fK?U^ «BET^»*U »*ft¥H*«6 

^u-^h^y^ — (5%, SV^25%EtOAc- 



OH 



(26) 



- 1 0 8 2 7 



50 



* 2 5 0mgS:efei*ttT#fc: 'HNMR (4 0 0 
MHz, d-6 DMSO) 6 9. 4 2 (d, 1 H, J 
= 2. 0Hz) , 9. 32 (s, 1H), 8. 45 

(d, 1 H, J = 8. 1Hz) , 8. 28 (d, 1 H, 
J = 8. 8Hz) , 8. 11 (IWt, 1 H) , 7. 
9 4 ( SjW} t , 1 H) o 

[0 19 4] gafcgij 3 5 

[0 19 5] 

[Yk5 4] 



* 10 



HO' 




[0196] (S) -N- [4- [2- [ [2-t K» 

K 20 

-ftlft/^yy (2 6 0mg, 0. SOmmoDS 
0*t o yv>y (5 0// 1, 0. 6 0mmo 1) <£>*§^t-, 
fift3-^ry y y^/^^ (l 1 8mg, 0. 5 2m 
mo 1) SriP^.fc 0 #fe«^tMtlB»#LT, 

)to ^m-e 2 n#pa«#«L *8?*:**iu M^io% 
y ^ y -/H4;Kift7 y^e^ ^ a 5 m L ii^i L/h e jg 
«Sr*E^I»*«, BliSSrilMgvy ^/u^^-M^ffl^ 30 
fco 5:4:1 EtOAc: ^^rih>- : 1 0%y $ J 
— ;H4NHi OHT«LT, ^HflS^* 1 8 6mg ^ 



^ (0. 3 8mmo 1 , 7 6%) £r;T:7*r7-f hfe 

ffc£LT#/c: 'H NMR (4 0 0MHz, CD,0 
D) 69. 02 (d, 1H, J =2. 1Hz), 8. 
7 (d, 1H, J=2. 1Hz) , 8. 03 (d, 1 
H, J =8. 6H z) , 7. 9 7 (d, 
9 H z) , 7 . 8 6 (JL;d»tt t , 1 H) 
3&»tt t , 1 H) , 7. 0 4 (2fijgd, 
2 (d, 2H, J =9. 1Hz) , 6. 



H, J = 9. 1 H z) , 3. 9 8 (m, 
1 (d, 2H, J =5. 4Hz) , 2. 



H) , 2 . 7 2 (m, 3 H) 
4 9 4 (M+ 1 ) 0 

[0197] mmm 3 6 

[0 19 8] 
[ft 5 5] 



FAB 



1H, J = 7. 
, 7. 6 6 (a 
4H) , 6. 7 
6 7 (d, 2 
1 H) , 3. 8 
8 4 (m, 3 
MS m/ z 




[0199] (S) -N- [4- [2 - [ [2-tKn 

3- (4-tKn^>7sy^) /o^] T 40 
^ y ] ji^/U] ^m^/U] -4- [ [ (5-y h^ri^ 

^ K 

t*y$^0. 314ml (3. 88mmo 1) Wfifb 
y^/^^/U4 5 4. 3 m g (2. 0 
5mmol) Ottv?^ * n y * V^»«p LfcHJfi 
«3 3H©Bocftffc7^ (lg, 1. 94mm 
o 1) <aSJK£*D;tfco 2B#ra»#Ltt^fc«. EtO 
Ac (40ml) T?#3^ U 3 M^®e ( 2 X 1 0 m 

i ) . t&fammsfcr b y (2 x 1 om 1 > &t>* *so 



NHC0(CHp) 4 C0pMe 



★ ^7^^ (2 0ml) -T?8£j£bfc 0 «ffi&*S*«ftgS^ 
^^Ji^J&TkU libt, (2 0m 

1) W£#?U ^S^H^-ei 6B#W, *B&fl^5^ 
3 5 Omgtftllfeo K/S4£>2r 

y^y-/^ (6 0mi) -c#3Ru »iBU Sitt, 

y— /1//^pp^ * V) tflljLT, 7^8 8 8ra 
g (6 8%) *r»fc 0 

[0 2 0 0] O c CT*i^^c7C2^^v (o. 5ml) (d^ 
»by£i±IH<7?J: 5KB!§!bfcT^ >6 0. 5m g (0. 
0 9mmo 1 ) #.t>*t°y v?y0. 016mL (0. 2m 

mo i) <Dt&m^ ffi^yy^r^bvu (o'C-ca 



(27) 



- 1 0 8 2 7 



51 

O^Wv^nn;** >\^MM b*^e y y fv^T v?^— h 
0. 015mL (0. 1 mm o 1 ) , Mit^^ V /U- 
0. 0 5 0mL (^^P^y^2MgI, 0. 1 
mmo 1) RXfVMF ( 1 «) ^bWR, 0. lmmo 
1) (Pj&ffcSrJWXlfco lB#lffl«, RlS«l*:v^ tzn^* 
V (10ml) "C*JRU _bffii:l^«^K««:ill*T. 

ftf^THF (1ml) M»AIU 7yftf 
7^^>)A0. 0 8 8mL (TH F *$<D 1 M, 0. 0 
8 8mmo 1) tMLfco 2B#B]»#a«, g«Et 
OAc (10ml) -e#3RL, 7K (10ml) 
U EtOAc (2X5ml) T^tttt U 
(10ml) TWLT, teTKBKtt^^v-^-^Ji-eBi 

^y/K 5%y^y— /u/^pp^^ v) tilt 

T. 7i/^50mg (7 0%) £:#£: 0 



OH 



52 




* [0201] llmg (0. 0157 mm o 1 ) gfS^^r 
Biilg-C2 0m (4. 5ml) tnjgft? 

U:1MI1T«U U MTLC (v- 

y # y/K i o % y ^ y — /i" ( i %7kmikT 

(5 3%) : l H NMR (CD 5 OD) 6 7. 

66-7. 62 (m, 4H), 7. 08 (d, 2H, J 
= 9. 6Hz), 7. 01 (d, 2H, J = 9. 6H 
z) , 6. 74 (d, 2H, J = 9. 6Hz) , 6. 6 
10 7 (d, 2H, J =9. 6Hz), 4. 03-3. 97 

(m, 1 H) , 3. 8 4-3. 8 2 (m, 2 H) , 3. 
63 (s, 3H) , 2. 90-2. 70 (m, 6H), 
2. 38-2. 33 (m, 4H), 1. 72-1. 60 

(m, 4H) 0 

[o 2 o 2 j mmm 3 7 

[0 2 0 3] 
[ft5 6] 



9 



HO 



[0 2 0 4] (S) — N- [4- [2- [ [2-tKn 

^ y ] 3i ^/u] ^rc^/u] -4- [ [ (5-e Kp^> 
7^ K 

TH F/ 7k (2ml, l/l) (^fif bf'^ISfe^l 3 6 ^ 
^COB o cf£®fc;7^y — /M£y ^/^^^/l^9 Omg 
(0. 12 9mmol) O^ffi^TKSftft y ^ * TkfP 
ft27mg (0. 6 4 5mmol) 1 6 tftWfflkW 

USttfcg, ^%^3M^r^fpbr. «wsu m 

pic (35tK(0. l%TFA)/65y^y — /U) 
t»BUt, gfc8 6mg*r#;fc 0 2 2 mg (0. 032 
mmo 1 ) as^S:^m-e3 O^Pefl, h y yjVJrxi^ffit/ 



NHCO(CH 2 ) 4 C0 2 H 



^v?^nay^>- (l/i, 2ml) t^li, »aSU 

mp 1 c (60tK (0. 1%TFA) /40^^7- 
A-) tiKLT, *ifk^*17mg (9 0%) 
fc : l H NMR (CD 3 OD) 6 7. 6 7 (m, 4 



H) , 7 . 18-7. 

30 6 . 6 8 (m, 4 H) 

H) , 3. 9 8-3. 

3. 10 (m, 4H) 

H) , 2 . 4 2-2. 

1 . 6 0 (m, 4H) 0 

[0205] mmm 3 8 

[0 2 0 6] 
« [Yfc 5 7 ] 



05 (m, 4 H) 
, 4. 2 1-4. 
8 5 (m, 2 H) 
, 2. 9 5-2. 89 
2 8 (m, 4 H) , 1 



, 6 
1 4 
. 3 



8 0- 
(m, 1 

2 7- 
(m, 2 

7 3- 



OH 




HO 



[0207] (S) -N- [4- [2- [ [2-t Kp 
^>-3- (4-tKP^>7*7^) 7*p t°/u] T 
^ y ] ^^vKi ^rc^/W] -4- (^^ry/l^7 ^ y 

?uvfc/UJ± (0. 5ml) fH-4 0t;r«Uc4 
— s? DD^/i/^^Myfy^ V v-T-^— h 5 Omg 
(0. 2 3mmol) <Dl&MW^ ^^7^0. 



NHCONH-nHex 

*23ml a a ^/VJ*t$(D 1 M^IS, 0. 2 3 mmo 
1) SrJ0x.fco JSH?fi^l»«>*^ i 6 B#Pfl«flabtt 
S^SrO^fc^Slb, Wx2xi*?> (lm 
b) ^APbfctfy ^0. 0 3 2mL (0. 4 mm o 

i) ^nmmm3 3frb<oBoc%mfcT^ >- do 

Omg, 0. 19 3mmo 1) 0g$ttifc 0 3 B#Pfl 
★ 50 jSSKSrE t OAc (10ml) "e#JR U 7k ( 1 0 



(28) 



#M^P7 - 1 0 8 2 7 



53 

ml) TWIT, EtOAc (2X5 ml) T^ttW 
U ^7^V (10ml) t»LT, MTkSt^^ 
v-^T^TkU iiLT, ^Stt 1 c (isVXtf/U, 

imsi (4. ami) -v^mm, iliLt, »8t 1 
c (vy* y/K i 5 % ^ ^ y — /u ( i %7kB£ffcr v^e 

3. 6mg (4 7%) fc : 1 H NMR (CD 3 0 
D) 6 7. 5 8 (d, 2H, J = 8Hz) , 7. 42 
(d, 2H, J = 8Hz) , 7. 09 (d, 2 H, J = 
8Hz) , 7. 01 (d, 2H, J = 8Hz) , 6. 7 



54 



10 



* 8 - 6 . 6 5 (m, 4 H) , 4 . 0 6-4. 0 0 (m, 
1 H) , 3. 89-3. 80 (m, 2H), 3. 15 
(t, 2H, J = 7. 2Hz) , 2. 87-2. 65 
(m, 6H) , 1. 5 3- 1. 4 6 (m, 2 H) , 1. 
40-1. 27 (m, 6H), 0. 92-0. 88 
(m, 3H) 0 

[0 2 0 8] mm&l 1-38 ^|S*CD*ffi iC^o * 

i aw 2 imm vitfc&«a&mm ufc 0 

[0 2 0 9] ^ 1 
[0 2 10] 
[ft 5 8] 




[0211] 



[iSi] 



(29) «MJH¥ 7- 1 0 8 2 7 

55 56 





R 


| ttftft 1 H NMR (CD3OD) t*- * 


39 


4-Me 


2.34 (s, 3H) 


40 


4-OMe 


3.79 (s, 3H) 


41 


4-Et 


2 65 (o 2H J = 7 7 Hz^ 1 1 9 ft 

3H J = 7 7 Hz} 


42 


4-n- W 


2 60 ft 2H J = 7 6 Hz^ 1 60 fhex 
2H, J = 7.5 Hz), 0.89 (t, 3H, J = 7.4 
Hz) 


43 


4-ferf-^^-A' 


1.29 (s, 9H) 


44 


2,4,6- h y y 


2.24 (s, 3H), 2.54 (s, 6H) 


45 




1.21 (d, 6H, J = 6.8 Hz), 2.90 
(auint 1 H J = 6 9 Hz) 


46 


4-C1 


7.61 (d, 2H, J = 8.6 Hz), 7.45 <d, 


47 


3,4_ y * o a 


7.82 (d, 1H, J = 2.0 Hz), 7.63-7.57 
(m 2H} 


48 


4-F 


1.11 -1.1 A (m 4H) 7 19ft 2H J = 
8.7 Hz) 


49 


4-CF3 


7.89 (d, 2H, J = 8.3 Hz) 7.77 (d. 
2H, J = 8.3 Hz) 


50 


3,5-t'x MJ 7;wd^ ^;i< 


8.18 (s. 2H), 8.15 (s, 1H) 


51 


2-C1 


7 99 Cdd 1 H 1 = 15 8 7 H7I 7 53- 
7.49 (m, 2H), 7.37 (m, 1H) 


52 


2-N02 


7.85 (d, 1H, J = 7.9 Hz), 7.76 (d, 
1H, J = 7.9 Hz), 7.69 (t, 1H, J = 7.7 
Hz"> 761ft 1HJ=77 H7\ 


53 


3-N03 


8.50 ft, J = 2.0 Hz), 8.37 (dt, 1H, J 
= 1.1, 8.2 Hz), 8.04 (dd, 1H, J = 
1.6,7.9 Hz), 7.71 (t, 1H, J = 8.0 
Hz) 


54 


4-N02 


8.30 (d, 2H, J = 8.9 Hz), 7.93 (d, 
2H, J = 9.0 Hz) 



[0 2 1 2 J 



[^2] 




(30) t&mW-l - 1 0 8 2 7 

57 58 



55 


2-F 


7.79 (dt, 1H, J = 1.8, 7.8 Hz), 7.58 
(m, 1H), 7.26-7.21 (m, 2H) 


56 


3-CF3 


7.98-7.95 (m, 2H), 7.86 (d, 1H, J = 
7.9 Hz), 7.68 (t, IH, J = 7.5 Hz) 


57 


3-C1 


7.70 (t. IH. J = 1.9 Hz). 7.61 (dt, 
IH, J = 1.3, 8.0 Hz), 7.54 (dq, IH, J 
= 1.1, 8.0 Hz), 7.43 (t, HI, J = 8.0 
Hz) 


58 


3-Me 


7.54 (its, IH), 7.50 (d, IH, J = 8.2 
Hz). 7.36-7.29 (m, 2H) 


59 


2,3,4,5,6- <>9 * f-Ji/ 


2.52 (s, 6H), 2.23 (s, 3H), 2.18 (s, 
6H) 


60 


4-Ph 


7.78 (d, 2H), 7.70 (d, 2H), 7.60 <d, 
2H), 7.43 (t , 2H), 7.37 (t , 3H) 


61 


2,5-f?no 


7.95 (s, IH), 7.50 (s, 2H) 


62 


2,4- if H a o 


7.94 (d, IH, J = 8.5 Hz), 7.58 (s, 
lH),7.38(d, IH, J = 8.6 Hz) 


63 


2,3-^nn 


7.96 (d, IH. J = 8.0 Hz). 7.70 (d, 
IH, J = 8.0 Hz), 7.35 (t, IH, J = 8.1 
Hz) 


64 


4-CN 


7.85 (d, 2H, J = 8.6 Hz), 7.81 (d, 
2H, J = 8.7 Hz) 


65 


2-Cl, 3-F 


7.81 (d, IH, J = 6.8 Hz), 7.67-7.63 
(m, IH), 7.33 (t, IH. J = 8.8 Hz) 


66 


3,4-y ? a* 


7.93 (s, IH), 7.77 (d, IH, J = 8.4 
Hz), 7.52 (d, IH, J = 8.5 Hz) 


67 


2,6- *:> ? o a 


7.45 (d, 2H, J = 7.7 Hz), 7.35 (t, 
IH, J = 7.2 Hz) 


68 


3,5- i?* on 


7.61 (s, 3H) 


69 


3,4- i?y h + -> 


3.82 (s, 3H), 3.74 (s, 3H) 


70 


2-CF3 


8.03 (d, IH, J = 7.5 Hz, 7.89 (d, IH, 
J = 7.5 Hz), 7.70-7.64 (m, 2H) 



[0 2 13] [*3] 




(31) 1 0 8 2 7 





59 


60 


71 


2,3,5,6-^ h 'Stf-iv 


7.14 (s, IH), 2.49 (s, 6H), 2.22 (s, 
6H) 


72 


4-Br 


7.62 (d. 2H, J = 9.0 Hz), 7.59 (d, 
2H, 

J = 9.0 Hz) 


73 


4-OH 


7.55 (d, 1H, J = 8.8 Hz), 6.77 
( £ & d,4H) 


74 


4-NHCOMe 


2.12 (s, 3H) 


75 


4-NHCOEt 


2.38 (q, 2H, J = 8Hz), 1.18 (t, 3H, 
J=8Hz) 


76 


4-NHCOCHMe2 


2.63-2.57 (m, 1H), 1.27 (d, 6H, 
J=7.2Hz) 


77 


4-NHCO-nHex 


2.35 (t, 2H, J = 8Hz), 1.70-1.62 (m, 
2H), 1.38-1.27 (m, 6H), 0.91-0.88 

/— TITS 

(m, 3H) 


78 


4-NHCOLH2CU2Me 


3.72 (s, 3H), 3.48 (s, 2H) 


79 


4-NHC0CH2CO2H 


3.42 (s, 1H) x.j-fi,m 


80 


4-NHCO(CH2)2C02Me 


3.66 (s, 3H), 2.68-2.65 (m, 4H) 


81 


4-NHC0(CH2)2CO2H 


2.65 (s, 4H) 


82 


4-NHCO(CH2)3C02Mc 


3.62 (s, 3H), 2.43-2.37 (m, 4H), 
1.98-1.90 (m, 2H) 


83 


4-NHCO(CH2)3C02H 


2.45 (t, 2H, J = 8Hz), 2.37 (t, 2H, 
J = 8Hz), 1.98-1.90 (m, 2H) 


84 


4-NHCO(CH2)5C02Et 


4.07 (q, 2H, J=8Hz), 2.36 (t, 2H, J = 
8Hz), 2.31 (t, 2H, J = 8Hz), 1.72- 
1.58 (m, 4H), 1.43-1.33 (m, 2H), 
1.20 (t, 3H, J= 8Hz) 


85 


4-NHCO(CH2)6C02Me 


3.61 (s. 3H), 2.36 (t, 2H, J =8 Hz), 
2.30 (t, 2H, J = 8Hz), 1.70-1.55 (m, 

/IU\ \ A(\ A 1ft AU\ 


86 


4-NHCOPh 


7.90 (d, 2H, J = 8Hz), 7.61-7.57 (m, 
1H), 7.51-7.49 (m.2H) 


87 


4-NHC02Me 


3.72 (s, 3H) 



(32) #MH3p7 - 1 0 8 2 7 

61 62 



oo 


4-NHCOoFt 


A f\& (n 9H T — 1 98 ft W 

J "™ CjJ. \.Li J 


89 


4-NHC02CH2Ph 


7.4-7.27 (rn, 5H), 5.16 (s, 2H) 


on 


*t~i ILK** \J x, vru v\\*2^ 


4 Q7-4 88 f m 1 1 98 fH fiH T - 
7.2Hz) 


0 1 


4-NHC09 CW) C09 Me 


4 68 9T-H ^ 74 f c 




h -in nv-w in n -iii ro 


^ 1 'Wt 9H T — 7 ?H7\ 1 1 4R 

J,l J ^L, Ally J — t *JLV\L}) 1 .JJ 1 iT() 

Cm, 2H), 0.92 (t, 3H, J = 8Hz) 


0^ 




^ 9fi-3 80 fm 1 fh 1 1 6H J = 

6.4Hz) 


94 


4-NHCONH-cHex 


3.53 (m, 1H), 1.92-1.15 (rn, 10H) 




H-VH rit^U IN ri * 

CH2C02Me 


i on} i 10 /c Ttn 




o-iNnCLitlt 


o.liy JS, Irij, /.oy vp> I tl t J — a rtz), 

7.34-7.43 (m, 2H), 2.37 (q, 2H, J = 


97 


3-NHCO-nPro 


2.32 (t, 2H, J = 8Hz), 1.70 (m, 2H). 
0.97 (t, 3H, J = 8 Hz) 


OQ 




j.oj \js, jn), t..jj-i..*t\j ^ii l, tnj, 
1.60-1.74 (m, 4H), 


OQ 

77 


J 111 IV ^V— 1 Lj/^ \ V^/^LrL 


d HO (t 9T4 T — 8 H7\ 9 ^9 (m 

4H0, 1.67 (m, 4H), 1.38 (m, 2H), 
1.21 (t, 3H) 


100 


3-NHCOPh 


7.90 (s, 2H, J = 8 Hz), 7.57 (m, 
1H), 7.45-7.52 (m, 2H) 



[0 2 15] ^2 
[0 2 16] 
[ft 5 9] 



OH 




[0217] 
[*5] 




(33) &ffl¥^7 - 1 0 8 2 7 

63 64 



$zm® 


R 


1 H NMR (CD3OD) 




1V16 




102 


Et 


3.02 (q, 2H, J = 7.4 Hz), 1 .27 (t, 

3H» J = 7.4 Hz) 


103 




1.79 (hex, 2H, J = 7.7 Hz), 0.98 (t, 
3H, J = 7.5 Hz) 


1 f\A 


11- ~ff-}\ 


1.89 On, Zri), 1.3o (hex, 2H, 7.5 
Hz), 0.88 (t, 3H, J = 7.3 Hz) 


105 


CH2Ph 


HBr m : 7.32-7.24 (m. 7H), 4.37 
(s, 2H) 


106 


CH2CH2CH2Ph 


7.24-7.10 (m, 9H), 2.07 (m, 2H) 


107 




8.72 (d, IH, J = 8.3 Hz), 8.14 (d, 
IH, J = 7.3 Hz), 8.06 (d, 1H, J = 8.3 
Hz), 7.95 (d, IH, J = 7.5 Hz), 7.67 
(t, IH, J = 6.9 Hz), 7.59 (t, 1H, J = 
8.0 Hz), 7.47 (t, IH, J = 7.5 Hz) 


108 




7.68 (dd, 1H, J = 0.9, 4.4 Hz), 7.45 
Cd, IH, J = 5.3 Hz), 7.04 (m, IH) 


109 


e y v> >- 2 -4* ^/ 


8.63 (d, IH, J = 5.7 Hz), 7.95 (m, 
2H), 7.54 (m, 1H) 


110 




8.87 (d, IH, J = 1.5 Hz), 8.74 (dd, 
IH, J = 1.5, 5.1 Hz), 8.26 (m, IH), 
7.67 (dd, IH, J = 5.1, 8.2 Hz) 


111 




8.09 (d, IH, J = 2.8 Hz), 7.95 (d, 
IH, J = 8.4 Hz), 7.69 (dd, 1 H, J = 

2.8, 8.4 Hz), 2.79 (s t 3H) 


J 1 Z 


T/ V ^ ~ 6 -"1 ^ 


(d, IH, J = 8.4 Hz), 8.37 (d, IH, J = 
£A) riZJ, i>.UI (OU, 1 ri> J — /.u, y.u 
Hz), 7.61 (dd, IH, J = 4.3, 8.4 Hz) 


113 


1. 2. 3. l-f h7h Kn*V y v 


7.71 (m, IH), 7.46 (m, IH), 7.19 (s, 




- 6 ->f /V 


IH), 3.50 (m, 2H), 2.80 (m, IH), 
2.13 (m,2H), 1.97 (m, IH) 



[0 2 18] [Se6] 




(34) %fffl¥^7 - 1 0 8 2 7 

65 66 



114 


4 v K y >- 5 ->r a- 


7.32 (m, 2H), 6.42 <d, 1H, J = 8.2 
Hz), 3.52 (t, 2H, J = 8.7 Hz), 2.90 
(t, 2H, J = 8.7 Hz) 


115 


- 5 -4 


8.09 (d, 1H, J = 8.6 Hz), 7.55 (m, 
2H), 4.12 (t, 2H, J = 8.7 Hz), 3.16 
(t, 2H, J = 8.7 Hz), 2.20 (s, 3H) 


116 




8.30 ( n & s, 1H, Rtfd, IH, 
J = 8.4 Hz), 7.81 (d, 1H, J = 1.7 
Hz), 7.57 (dd, 1H, J = 1.7, 8.4 Hz), 
2.50 (s, 3H) 


117 


> K->u- 5 -> f ^ 


7.61 (m, 2H), 6.88 (d, 1H, J = 8.8 
Hz), 3.34 (s, 2H) 


118 




8.00 (d, IH, J = 1.7 Hz), 7.47 (dd, 
IH, J = 1.7, 8.6 Hz), 7.40 (d, IH, J 
= 8.6 Hz), 7.33 (d, IH, J = 3.3 Hz), 
6.52 (d, 1H,J = 3.3 Hz) 


1 19 




8.04 (d, IH, J = 5.9 Hz), 7.97 (d, 
IH, J = 5.9 Hz), 7.51 (d, IH, J = 7.4 
Hz), 7.37 (m, 2H) 


120 




7.86 ( t, 2H), 7.72 (s, IH), 
7.41 (m, 2H) 


121 




7.64 (d, IH, J = 7.8 Hz), 7.52 (d, 
IH, J = 8.3 Hz), 7.43 ( dt, 
IH, J = 1.3, 7.2 Hz), 7.30 (m, 2H) 


122 


5. 6. 7, B-r F5b Knt7 h 


7.40 (m, 2H), 7.11 (s, IH), 2.76 (m, 
4H), 1.73 (m, 4H) 


123 


1, 3-**>v?t+ -5--i A 


7.29 (dd, IH, J = 8, 2 Hz), 6.83 (d, 
lH,J = 8Hz), 6.01 (s, 2H) 


124 


1. l-O'/mto- 6 A 


7.19 (m, 2H), 6.85 (d, IH, J = 8 
Hz), 4.21 (m, 4H) 


125 


1, 2-<^V*f'/-A- 5 —I* A 


7.8 (m, 2H), 6.95 (d, IH, J = 8 Hz) 




126 


2, S-SJh KoK>"/7 5 > 
- 5 ~f ;u 


7.56 (s, IH), 7.49 (dd, IH, J = 8.5, 
2Hz), 4.8 (t, 2H, J = 9 Hz), 3.19 (t, 
2H,J=9Hz) 



0 OmLt(7)4-7^-D-7x^/l/7 
^^^7kfP^3. 0 0 g (16. 6mmo 1 ) <D^=p ] J 

*50 t*^Lt, S^bfc 0 »rh7tKP77V 



[0220] mmm 1 2 7 

[0 2 2 1 ] 

tflse 0] 



CbzNH 




[0 2 2 2] (S) — N — [4- [2- [ 



67 

(THF) 14 OmLWA5 OmL^ft 12 0m 
Lfd^ftf U m^m^h y^A9. 15g (49. 8m 
mol) £'>LTofflV^T 2 05$m%hmL,fc o THF- 
im^m<r>^%y)(Di OmLCgfiLfcy- t -^A-v 5 

h i 8 z<DmwL%m7Lti 0 Ri&m'&m&mm. 

tftSLT, S6t^N-Boc/f/^f^5. 1 
7 g (7 9%) 

[ O 2 2 3 ] ±&<Di\&m<D 4 . 2 8g (10. 9 mm 
o 1) ^THF5 0mL{«U THFi^L 

t2M/^?7ki^yf lmL (2 2 mm o 

1) T«Lf: 0 £&fai£ftT 

>-^^r>A7K^5mL^Dx.T^lhb, SSiLfco 3» 

OmLC^AfU O'CfcftiflLT. hyxf/ur^V 
1. 8mL»lft^y^M^0. 9 0mLtl 

»wat5fiasia^»^ b y 9 atk^t-his^^l, « 
»^^-*^!?Ajit?«i7kbr. ««bfc 0 ^<om^k^ 

MMBt^PP^yi 5 OmL««U 
b V ^/I-^^g^^3 0mLT«Lfc o 1. 5 fl#IW^ 
®*KSr*iBIU^ e ^Mx^;^7 0mLI«U 
ftSe^- by^i^S. Og (4 9mmo 1 ) SrSPx.fe 0 % 
2 0%**ft^7^!?A-ty-^-#>l g 
±"C3 0 p s i <Z)?jci|i*-T?2 4«Fffl»^Lfe 0 ^rtL^C 
e l i t e SriiLT*iBU SMSbfco 7?S'v / a^P 

OH 




[0 2 2 7] (S, S) -N- [4- [2- [ [2-fc 
Kn^i/-3- [ (4 -^^^/t-^ b^vO ^^y^r 
$✓] 7°Pt>] T^/] /nt°/U] ^^^/U] ^<VifV 

r\ ^^^^cfcr^^&^^ji^e)^^/K^r^ 

K^&^JBfk^SrSHJSLife : ! H NMR (4 0 OM 
Hz, CD 3 OD) 6 7. 7 0 (d, 2 H, J=7. 1 
Hz) , 7. 5 2 (m, 1 H) , 7. 2-7. 5 (m, 
7H), 7. 06 (d, 2H, J =8. 6Hz) , 7. 



(35) 1#i¥7 - 1 0 8 2 7 

68 

* b^7:7>f — (4 : 1 is? v u y $ > : y 9 J — ^ 
1 0%£>^7k®Ht7' V^^^-A) M J; 9 (2S) - 1 - 
(4 - T ^ 7 y^^/U) 37°n tf/U— 2-7^ V2. 0 1 
g «r#fc 0 

[0 2 2 4] HB^-&fe^)4 5 lmg (3. 0 mm o 
1) $M^PP^A2 0mLSTOMF2mLI^ 
»Lt, 0t:i^SLfc o hyxf;i,7^y (3 04m 
g, 0. 4 2 0m L, 3. 0 mm o 1) *2mx_ % ^(Dfe 
/<y^nn/t;M"1^5 12mg (0. 4 2 8m 
10 L, 3. Ommo 1) ^ITtfio RlEiS-g^S: 0*C"e 

^-r— (v-y^yvu, 5 o%gf«&3c^u/^^-^» 
«fc!9»f!U #l£t5N-CbzR«*13 8mgS:# 

NMR (4 0 0MHz, CDC1,) 67. 70 
(d, 2H, J=7. 5Hz) , 7. 2-7. 5 (m, 
20 8H), 7. 00 (d, 2H, J =8. 2Hz), 6. 
93 (d, 2H, J = 8. 2Hz) , 6. 48 (s, 1 
H) , 5. 0 3 (s, 2H) , 4. 5 1 (m, 1 H) , 
3. 8 8 (m, 1 H) , 2. 7 3 (m, 1 H) , 2. 6 
0 (dd, 1 H, J = 6. 8, 13. 5Hz) , 1. 5 
5 (s, 1H), 1. 04 (d, 3H, J = 6. 7H 
z) 0 FAB MS m/z 4 2 5 (M+ 1 ) 0 

[0225] mmm 128 

[0 2 2 6] 
[ffc6 1] 

* 30 




^00 (d, 2H, J=8. 6Hz) , 6. 75 (d, 2 
H, J=9. 0Hz) , 6. 68 (d, 2 H, J=9. 
0Hz), 5. 02 (s, 2H) , 3. 95 (m, 1 
40 H),3. 83 (d, 2H, J = 5. lHz),2. 8 
5 (m, 2H), 2. 67 (dd, 1 H, J = 6. 8, 
13. 2Hz), 2. 56 (m, 2H), 1. 03 
(d, 3H, J = 6. 3Hz) 0 FAB MS m/z 

5 4 7 (M+ 1) 0 
[0 2 2 8] ^MM 12 9 
[0 2 2 9] 
%z [ft6 2] 



(36) 



#P¥7 - 1 0 8 2 7 




[0 2 3 0] (S, S) — N— [4- [2- [ [2-fc 
^ K 

^—^/^hmmit^m^mmi^ti: i h nmr u 

00MHz, CD 3 OD) 6 7. 71 (d, 2 H, J = 
7. 2 Hz) , 7. 5 2 (m, 1 H) , 7. 4 3 (m, 
2H), 7. 06 (d, 2H, J =8. 6Hz) , 7. 
00 (d, 2H, J = 8. 6Hz) , 6. 75 (d, 2 



OH 



* H, J = 9. 0Hz), 6. 68 (d, 2 H, J = 9. 
0Hz) , 3. 93 (m, 1 H) , 3. 82 (d, 2 



H, J =5. 2 Hz) , 2. 8 8 (m, 2 H) , 
10 6 (dd, 1 H, J = 6. 6, 13. 2Hz), 
7 (m, 2H) , 1. 0 4 (d, 3 H, J = 6. 
z ) o FAB MS m/z 4 5 7 (M+l) Q 

[0231] mmm 130 

[0 2 3 2] 
[ft6 3] 



2 . 6 
2. 5 

3 H 




NH 5 



[0 2 3 3] (S) — N— [4- [2- [ [2-tKP 
5: 7 ] ^^VU] 7xn;l/] - 4 -T ^ / l/^/Ufr 

^$67mg (0. Hramol) £OSiK2 0%*| 

{b^y^^^-^^-^"^vjhT-7k*#ia^:T-e3 o 30 

»36mg (5 9%) : *H NMR (4 0 0M 

Hz, CDs OD) 6 7. 3 9 (d, 2 H, J=8. 8 
Hz) , 7. 08 (d, 2H, J = 8. 5Hz) , 7. 
00 (d, 2H, J=8. 5Hz) , 6. 75 (d, 2 
H, J=9. 1Hz) , 6. 68 (d, 2 H, J = 9. 
0Hz) , 6. 56 (d, 2H, J = 8. 8Hz) , 
4. 04 (m, 1 H) , 3. 89-3. 82 (MW. d 
d, 2H) , 2. 9 7 - 2. 7 7 (m, 6 H) 0 

[0 2 3 4] mtfeffl 131 40 

[0 2 3 5] 

[ft6 4] 



[0 2 3 6] (S) -2-7i;^f/^>7^ 

mStL-tc: l H NMR (4 00MHz, CDCh) 
67. 28 (t, 2H), 6. 96 (t, 1H), 6 



^91 (d, 2H), 4. 20 (dd, 1 H) , 
(d d, 1 H) , 3. 3 4 (m, 1 H) , 2. 
(t, 1H), 2. 73 (dd, 1H) 0 
[0 2 3 7] mtfoM 13 2 
[0 2 3 8] 
Ut6 5] 

OH 



3. 9 6 
9 0 




NH 2 



N- [2- [4- (T ^ 7 7 



[0 2 3 9] (S) 

;U) ] Ji^/P] - 2 

HJ£fi»J 7 i: l^«©^r«feT\ mmmi 3 l^bco^^ 
KXt^2- (4 - T ^ 7 xf/V/^^fsi 
Sffc^te&SWKLife: : l H NMR (4 0 0MHz, C 
DCI3) 6 7. 2 5 (t, 2H, J=8. 0Hz) , 
6. 97 (d, 2H, J=8. 4Hz) , 6. 93 

4Hz), 6. 8 7 (d, 2H, 
. 6 1 (d, 2 H, J = 8. 4H 
1H), 3. 93 (d, 2H, J 
1 H) , 2. 9 0- 
(Es, 3H) o 



(t, 1H, J = 7. 
J = 7. 8H z) , I 
z) , 4. 0 0 (m, 
= 5. 4Hz), 3. 57 (JES s 
2. 7 1 (m, 6H) , 1 . 8 5 



[0 2 4 0] 
[0 2 4 1 ] 
[ft6 6] 



13 3 



^50 



OH 



71 
Boc 




7*. J ^r^n 



[0 2 4 2] (S) — N— [2 - [4 
jv) ] ji^/U] - 2- t Kd^>-3 
Vg£ 1,1- 

Hlfiey 3 3 <!: R«©*ffi-e v ^ffi^J 1 3 2 frtb<OT $ V 

fflfbfe : l H NMR (4 00MHz, CDC1,) 6 
7. 26 (t, 2H, J=8. 0Hz), 6. 96- 
6. 87 (m, 5H) , 6. 59 (d, 2 H, J=8. 
4 H z ) , 4 . 10 (j£m, 1H) , 3 . 9 4 (i£m, 
1 H) , 3. 8 4 (j£m, 1 H) , 3. 5 6 U£ s , 1 
H) , 3. 4 5-3. 2 0 (m, 4 H) 
m, 2H) , 1 . 5 5 Ks, 3 H) , 
9H) 0 

[0 2 4 3] gljfcgij 13 4 
[0 2 4 4] 
Hb6 7] 



OH 



, 2. 7 8 K 
1 . 4 3 ( s , 




(37) 



- 1 0 8 2 7 



72 



[0 2 4 5] (S) -N — [4- [2- [ (2-tKn 

r^/u] -4 - ^ n P^y-^y^/i/^y/^ K 

*fiffcp<^WV5mL^S»Lfc||Jte0iJ 1 3 3£>^<£>BO 30 
C-f^Sfkr^y V (9 6mg, 0. 25mmol) S 
Xf\i°])t» (5 0/z 1, 0. 6mmo 1) <DMmZ-, Jfi * 



*ft4-^nu^yfy7Mn/> (5 7mg, 0. 27 

mmo 1) SrJjD*.ifco Re^i^ii#i^TT*iM 

fe|*133mg (9 8%) Sr»fc„ ^ON-BOC^ 
MVT^ F (130mg, 0. 22 7 mmo 1 ) 

*DA.fc 0 SfiTlB*IWfll#«. SiK&fcttU 

io y^7^±r^Kil^pvh^77^- ttSBtifci 

0:90:1 * 9 J — /\s/mt* ^ ^ ^/ 3 0 %tK^ 

ter^^iO la^Ktt, Mft^nom 

g (9 9%) : 'H NMR (400MHz, C 

D 3 OD) 67. 71 (d, 2H, J=9Hz), 7. 
47 (d, 2H, J = 9Hz) , 7. 27 (t, 2 H, 
J = 9Hz) , 7. 16 (d, 2H, J=8. 5H 
z) , 7. 07 (d, 2H, J =8. 5Hz), 6. 9 
4 (dd, 3H) , 4. 22 (m, 1 H) , 3. 99 
(m, 2H) , 3. 2 1 (m, 3 H) , 2. 9 4 (m, 
20 2 H) 0 

[0 2 4 6] mi&&l 131 — 134 Mia&O^ffii^o 

[0 2 4 7] $3 
[0 2 4 8] 
[^6 8] 



OH 




O 



MR 



[0 2 4 9] 
[^8] 



(38) 



- 1 0 8 2 7 





73 


74 




K 


I W MX/TO /TTllOni — 9 


135 


Ph 


7.72 (d, 2H, J = 7.1 Hz), 7.52 (t, 
1H, J = 7.3 Hz), 7.44 (t, 2H, J = 7.5 
Hz) 


136 


4- 7 a 7*-^ 


7.75 (dd, 2H, J = 5.1, 8.9 Hz), 7.17 
(t, 2H, J = 8.8 Hz) 


137 


4- y o * y * — 


7.62 (d, 2H, J = 9. 1 Hz), 7.59 (d, 
2H, J =9.1 Hz) 


138 


2. 3-nFD'W75:'- 5 ^ 


4.56 (t, 2H, J = 9Hz), 3.15 (t, 2H, 
J = 9 Hz) 


139 




8.08 (d, 1H, J = 8.7Hz), 7.52 (m, 
2H), 4.09 (t, 2H, J = 8.7Hz), 3.13 (t, 
2H, J = 8.7), 2.18 (s, 3H) 


140 




7.87 (aw t,2H,J = 8.1Hz), 
7.75 (s, 1H), 7.42 (m, 2H) 



[0 2 5 0] 
[0 2 5 1 ] 

[ft; 6 9] 



114 1 



[0 2 5 2] (S) -2- [ (4 -y/V^rx2 -y ^ 
is) Jr^i/y^ 

mmm 1 1 mmojffex^ a - x*?^; — /ut>* h 

mMik&m&mML>£l : 'H NMR (4 00MHz, 
CDCh) 66. 95 (m, 2 H) , 6. 84 (m, 
2H), 4. 17 (dd, 1H, J = 3 . 0, 11. 0 
Hz), 3. 88 (dd, 1H, J = 5. 7 , 11. 0 
Hz) , 3. 3 3 (m, 1 H) , 2. 8 8 (m, 1 
H) , 2. 73 (dd, 1 H, J = 2 . 6, 5. OH 
z) o 

[0253] mmm 142 

[0 2 5 4] 
[ft 7 0 ] 



30 



* [0 2 5 5] (S) -N- [4- [2- [ [3- (4- 

fc : 'H NMR (3 0 0MH z, CD,OD) 6 2. 
9 3 (m, 2H) , 3. 1-3. 2 8 (m, 4 H) , 
3. 9 6 (m, 2H) , 4. 2 (m, 1 H) , 6. 9- 
7. 1 6 (m, 8H) , 7. 5 (m, 3 H) , 7. 7 4 
(d, J=7Hz, 1 H) ; FAB-MS m/ z 4 
4 5 (M + 1 ) o 

[0 2 5 6] ni&m 141-142 IdfiBiRO^fe^ao 

[0 2 5 7] m± 
[0 2 5 8] 
[ft 7 1 ] 



OH 




H O 




40 



[0 2 5 9] 
1^9 1 



(39) 



- 1 0 8 2 7 



75 



76 





R 


ft&W 1 H NMR (CD30D)x - * 


143 




2 33 (s 3H) 


144 


4-/ h*->7i~;u 


7.63 (d, 2H, J = 9.0 Hz), 3.79 (s, 
3H) 


145 


4- - h D "7 ±~Jl 


8.29 (d, 2H, J = 9.0 Hz). 7.91 (d, 
2H J = 9 0 Hz^ 


146 




7.62 (d, 2H, J = 9. 1 Hz), 7.67 (d, 
2H, J = 9.1 Hz) 


147 


4-3- K7 x^Jl/ 


7.82 (d, 2H, J = 8.7 Hz), 7.43 (d, 
2H, J = 8.7 Hz) 


1 AQ 


+•/ y v- 3 --1 


□ HI /A 1T4 T — 9 1 14^1 C 71 fH 
y.UI 1 ri, J — Z.J rlZJ, o,/l \Q> 

1H, J = 2.0 Hz), 8.06 (d, 1 H, J = 8.4 
Hz^ 8 02 fd 1H J = 8 4 Hz) 7 91 
( td, 1H), 7.71 ( Jifrtt t, 
1H) 


149 


1. 3 47 -Jl< -5-4 to 


7.27 (dd, 1H, J = 7.2 Hz), 6.97 (d, 
lH,J = 7Hz) 



[0 2 6 0] 15 0 

[0 2 6 1] 
[fk7 2] 



CN 



[ [3—> 



[0 2 6 2] (S) -2 

JBffc^ft&WHbfc : l H NMR (4 0 0MHz, C 
DC 1 3 ) 67. 35 (t, 1H), 7. 24 (d, 1 
H) , 7. 13 (m, 2H) , 4. 2 7 (dd, 1 H, 
J=2. 7, 11. 1Hz) , 3. 89 (dd, 1 H, 
J = 6 . 0, 11. 1Hz), 3. 33 (m, 1H), 
2. 90 (t, 1H), 2. 75 (dd, 1H, J = 
2. 6, 4. 8Hz) o 

[0 2 6 3] 15 1 

[0 2 6 4] 

lit 7 3] 




30 



hsm 7 <t mm<ojjmx\ 2- u-r^y :7^ao 

jSfb-&tt4riHKbfc : l H NMR (400MHz, C 
D 3 OD) 6 7. 4 4 (t, 1 H) , 7. 2 7 (m, 3 
H) , 6. 97 (d, 2H, J=8. 5Hz) , 6. 6 
7 (d, 2H, J = 8. 4Hz) , 4. 04 (m, 1 
H) , 3. 9 7 (m, 2H) , 2. 8 1 (m, 3 H) , 
2. 7 1 (m, 3H) 0 

[0266] mmm 152 

[0 2 6 7] 
[ft7 4] 

Qv O-t-Bu 




CN 

[0 2 6 5] (S) 



40 



[0 2 6 8] (S) -N- [2- [4- (7U7x^ 
/u) ] ai^vi/l - 2 - fc K^^y- 3 - (3-y7/7 
^/^rvO Vgg 1, l-v^fvt-cn 

urn^j 3 3 1 mm<7m&x\ mmmi 5 1 ^h<or % >- 

»lfc: l H NMR (4 0 0MHz, CD 3 OD) 6 
7. 4 4 (t, 1 H) , 7. 2 7 (m, 3 H) , 6. 9 
50 9(d, 2H),6. 65 (d, 2H),4. 08 



77 

(m, 1H) , 3. 9 2 (m, 2 H) , 3. 4 3 (m, 
3H) , 3. 15 (m, 1 H) , 2. 7 0 (t, 2 
H) , 1. 4 2 (s, 9H) o 

[0269] mmm 1 5 3 

[0 2 7 0] 
[fb7 5] 




[0271] (S) -N- [4- [2- [ [2-t Kp 

B»T*1LT, BociSrftilfc: l H NMR 
(4 0 0MHz, CD3OD) 69. 01 (d, 1 H, 
J=2. 2Hz), 8. 69 (d, 1 H, J=2. 2H 
z), 8. 05 (dd, 2H), 7. 90 (t, 2 

H) , 7. 70 (t, 1H), 7. 42 (t, 1H), 

7. 26 (m, 3H) , 7. 06 (dd, 4 H, J = 

8. 6, 2 1. 6Hz), 4. 03 (m, 1H), 3. 
9 6 (m, 2H) , 2. 8 2 (m, 3 H) , 2. 7 3 

(m, 3H) ; FAB-MS m/ z 5 0 3 (M + 

I) o 

[0 2 7 2] HaSffJ 1 5 4 
[0 2 7 3] 
[ft 7 6] 




[0 2 7 4] 3-^7;-4-r:fP7x;^ 
O^Tv^ t2n^y5mLt(-E. Els lager 
h, J. Heterocycl ic Che m. 19 7 
2, 9, 7 5 9-7 7 3 iSfelrft o tB8 Lfe 5 - 7 
m^/U^ h^ry- 2 h ti/<7^ FU^5 7 8mg 

(2. 2 8mmo 1) <£> 0 c C?g?&{;i N v^^p^^^X- 

mm^tc^it^^mcoi . om«jr2. 6mi (2. 

6 2mmol, 1. 15S1) Sr*D&fc 0 K/fcffi'&teS: 

»3 5 7mg (9 6%) Sr#T, rfrS: £ 
idffl^fc : 'H NMR (4 0 0MHz, CD 3 OD) 
68. 17 (d, 1H, J = 9. 2Hz), 7. 03 
(d, 1 H, J=2. 7Hz) , 6. 92 (dd, 1 



(40) ¥?m^7 - 1 0 8 2 7 

78 

H, J = 2. 7, 9. 3H z) o 

[0275] mmm 155 

[0 2 7 6] 
Ut7 7] 




[0 2 7 7] (S) -2- [ (3 - 
10 ^^y^r-» ^^/U] ^^7V 

OttDMF 5mLi^)SUc»|l 5 4 3 - 

v/7y-4-^hP7x/-/l/3 5 7mg (2. 18m 

mo i) <ommi^ m^<o6 o%^m^t\^x(D7^mi^ 

thy?A91. Omg (2. 2 8mmo 1 ) SriDX. 
fc. «^**r 3 0 DMFlOmLIHfiHl 
fc (2S) -/U^ 3--hP^^W* 
-F513mg (1. 9 8mmo 1) 

uS:^LTin*.fc o R/s;fi^ft*ffla^efefc«, 55 

#«fflS:*T*2|Hl&tJ««aSifift-?- h y £A*Jg«r? 1® 
Hi»:«c»bfco W^Sr^^^v-y'^-hTJ^TkL 
T, «»bfc e 77r^^nvF^77^ 0>y# 
y/K 4 0%S»xf;i//^^fy) t»8Lt, SB 
ft^2 8 7mg (6 6%) SrSSfelH* <t Ltffe : 1 
H NMR (4 00MHz, CDC1,) 68. 29 

(d, 1H, J=9. 2Hz), 7. 36 (d, 1 H, 
J = 2. 8Hz), 7. 25 (dd, 1H, J=2. 
8, 9. 2Hz) , 4. 47 (dd, 1 H, J=2. 
30 3, 1 1. 3Hz), 4. 00 (dd, 1H, J = 6. 
2, 11. 4Hz), 3. 37 (m, 1H), 2. 95 

(t, 1 H, J=4. 3Hz) , 2. 77 (dd, 1 
H, J =2. 6, 4. 7Hz) c 

[0 2 7 8] HfifcffiJ 15 6 

[0 2 7 9] 

Ut7 8] 




[0 2 8 0] (S) — N— [4- [2- [ [3- (4- 
7^-3-V7/7s/^» -2-t Kp^p 

$ K 

^Ml 5 5^^©x^^K7 5mg (O. 3 4 1m 
mo 1) SU t I»!l6^t)^7^12 2mg (0. 4 
4 3mmol, 1. 3 3ft) <£>^fi£Sr p< * / — yi^T- 
50 «iP#aa«Ebfc 0 ffi^ftSrWfiiLfco 777^^-^^^ 



(41) »H¥7- 1 0 8 2 7 

79 80 

Y^fyy^— 5%;**/— : v^nn * (d, 2 H, J = 7. 2 Hz) , 7. 53 (t, 1H, 

**>0 (a^Klt, 7U7/^-/M8mg J = 7 . 4Hz), 7. 44 (t, 2 H, J = 7. 6H 

(2 8%) Stf#fco rtt*^^/— /L^«ftfL, 10% z) , 7. 07 (d, 2H, J =8. 6Hz), 7. 0 

^5v ? ^A-^*>'-*^-^>'*fflV^T7K*»lffi«tT•e6 1-6. 9 8 (m, 3 H) , 6. 90 (d, 1 H, J = 

HfBftilfc, E/£ffi-&4»S:«iBU jftJSbfco 77V 2. 8Hz) , 6. 7 7 (d, 1 H, J = 9. OH 

— /U : ^^nn^^^^(7>5%7K14S7k^r>'^^!> [0 2 8 1] 3Hfcgi| 1 5 7 

^) I^J:9«»LT, *B{fc^«H 5mgSr»fe : 'H [0 2 8 2] 

NMR (4 0 0MHz, CDC1,) 67. 71 * [^7 9] 

OH 

NC. 




[0 2 8 3] (S) — N — [4- [2- [ [3- (4- 

i 5 6 1 mm^mx, mmwn 5 5^b<o^ 

^i/KSWN- [4- (2-7^/xf/i.) ^^^i/W] 

fc : *H NMR (4 0 OMH z , CD, OD) 6 9. 
01 (d, 1 H, J = 2. 3Hz) , 8. 69 (d, 1 
H, J = 2. 3Hz) , 8. 06 (d, 1 H, J=8. 
5Hz) , 8. 02 (d, 1 H, J=8. 5Hz) , 
7. 9 0 (m, 1 H) , 7. 7 0 (m, 1 H) , 7. 1 
1 (d, 2H), 7. 04 (d, 2H), 6. 98 (d 
d, 1H), 6. 89 (d, 1H, J = 3. 0Hz), 
6. 76 (d, 1 H, J = 9. 0Hz) , 3. 98 
(m, 1 H) , 3. 8 2 (d, 2H, J =5. 5H 
z) , 2. 9 1- 2. 7 1 (m, 6 H) 0 

[0 2 8 4] mmm iss 

[0 2 8 5] 
[ft; 8 0] 




[0286] (S)-2-[[3-(t KP^f 

mifem 1 1 mwt<vjjmx\ 3-tKp^^y^7/u 

= — /^e>*Sfk^4bSr'WS!L.fc : l H NMR (4 0 
0MHz, CDC 1 3 ) 6 7. 2 6 (m, 1 H) , 6. 
9 4 (m, 2H) , 6. 8 2 (d, 1 H) , 4. 6 5 
(s, 2H) , 4. 22 (dd, 1 H, J = 3. 2, 1 
1. 0Hz) , 3. 95 (dd, 1H, J = 5. 6, 1 
0. 7Hz) , 3. 33 (m, 1H), 2. 90 (t, 
1 H) , 2 . 7 5 (m, 1 H) o 



^ [0287] mmm 159 

[0 2 8 8] 

Uta 1] 



20 




[0289] (S)— N-[4-[2— [[2-tKt3 

mi&M7 tmm<Djjfex\ 2- (4-r^y ^rc^/u) 

^/isT $ V-Xt^JtSBUJttW 1 5 8;&>b<Z>^#*v' 
30 b^ffiffc^ttSrSBKLfc : *H NMR (4 0 OMH 
z, CD3OD) 6 7. 2 2 (t, 1 H) , 6. 98 

(d, 2H, J=4. 4Hz) , 6. 96 (d, 2 
H) , 6. 8 1 (d, 1H) , 6. 6 7 (d, 2 H, J 
= 4. 4Hz) , 4. 56 (s, 2 H) , 4. 08 

(m, 1 H) , 3. 92 (d, 2H, J = 5. 4H 
z ) , 2 . 9 0 (m, 3 H) , 2 . 7 1 (m, 3 H) 0 

[0 2 9 0] glflEffl 16 0 

[0 2 9 1] 

[ft8 2] 



40 




[0 2 9 2] (S) -N- [2- [4- (T^/^^^ 
/U) ] m^/i.] -2-t [ (3-fc Kp 

^50 mmw3 3 tmm<oj?8;x\ mmmi 5 9t>*b<oT 



(42) 



&M^7 - 1 0 8 2 7 



81 

ML-fr : 'H NMR (4 0 OMHz, CD,OD) 6 
7. 2 1 (t, 1 H) , 7. 0 9 (m, 1 H) , 6. 9 
2 (m, 3H) , 6. 8 1 (m, 1 H) , 6. 6 6 
(d, 2H) , 4. 5 7 (s, 2H) , 4. 0 7 (m, 
1 H) , 3. 8 9 (m, 2H) , 3 . 4 3 (m, 2 
H) , 3. 2 0 (m, 2H) , 2. 6 9 (t, 2 H) , 
1 . 4 0 ( s , 9 H) 0 

[0293] mmm i 6 1 

[0 2 9 4] 
[ft8 3] 





[0295] (S) -N- [4- [2- [ [2-tKn 

H»0!l 1 3 4 £ [^^ffi-C, HJfi^Jl e o^e>©r ^ 

T«LT, BocM^Lfc: *H NMR (4 0 
OMHz, CD3OD) 69. 01 (d, 1 H, J = 
2. 3Hz) , 8. 68 (d, 1 H, J=2. 3H 
z) , 8. 04 (dd, 2H), 7. 91 (t, 2 
H), 7. 69 (t, 1H), 7. 21 (t, 1 H) , 
7. 0 6 (q, 4H) , 6. 9 1 (m, 2 H) , 6. 7 
9 (m, 1 H) , 4. 5 5 (s, 2 H) , 4. 0 3 

(m, 1 H) , 3. 9 1 (d, 2H, J = 6. 6H 
z) , 2. 8 7 (m, 3H) , 2. 7 8 (m, 3 H) 0 
FAB -MS m/z 5 0 8 (M4- 1 ) 0 

[0 2 9 6] 16 2 

[0 2 9 7] 

[ffc8 4] 



Or 

N 



[0298] (S) -2- (3-t°y^«v'^f 
A-) ^^v-^V 

1 S^-CDMSO 5 0mLCg«U:3 - t Kp^> 
t° y 11. 9g (0. 1 2 5 m o 1 ) (Of&m^ T 

CO 1 . OMgffil 20mL (0. 12mol) 

fco EJfc«^W*5#IH»#«, (2S) -^y^ 

3 - r. h n^yif h 2 5 . 9g (0. 1 

Omo 1) &T>tl£t ^{z.M^fz Q ^?U*fS"C 



82 



10 



20 



3 0#ft*PLfc o #:^Tvk2 5 OmLSrAn&TffJkU 
»tt*«T*»3aU «iaLT»*U «fe«7. 7g 

(5 1%) £#T. ms^$^>^c:ffi^-f e (-fflv^yh 0 # 

/u, 8 0%5tix^//sJffy) {dJ:>9 8H3BUfc : 1 
H NMR (4 0 0MHz, CDC 1 3 ) 68. 31 

(m, 1 H) , 8. 2 1 (m, 1 H) , 7, 2 0-7. 
22 (m, 2H), 4. 29 (dd, 1H, J = l. 6 
Hz) , 3. 95 (m, 1 H) , 3. 34 (m, 1 
H), 2. 90 (t, 1H, J = 3Hz), 2. 75 

(m, 1 H) 0 

[0299] mmm 1 6 3 

[0 3 0 0] 
[ft8 5] 

OH 



M0 2 




[0 3 0 1] (S) -N- [2- [4- (=- h 
/V) ] - 2 -t Kp^>- 3 -try v^/l^^r 

Sx^d fcf/l';*//^^ Vg£ 1 , 1 -i^^ f/l-xf/PxT: 
7Vl^ 

J&tM*/— ^3 0 OmLfc»#Lfc2liS0!ll 6 2^E> 
CDm^i/ R3 4. 6g (0. 224mol) 

h y ^38mL (0. 275mol) & 

t>M4-^hP7^f;l'7^5 5. 7g (0. 2 
7 5 mo 1) -^toaSLfco JgiR&l 0B#MiP}»aaEU. 

;^«-Ml5g«:38» (9 0g, 15g, 
I0 g ) f^tfT/B^T 4B#BBl;:lotteit^, K/E 

>?^nnp<^v-e3|HiattJUfco W^*r«ttttJtt*:«l£fift 

^5 7-<~ (v^y 5 0%, 7 5%. 10 0%g£ 

8. OgW:: 'HNMR (40 0MHz, CD a O 
40 D) 68. 23 (d, 1H, J = 4 H z ) , 8. 12 

(dd, 1H, J=2. 4Hz), 7. 71 (d, 2 
H, J=8Hz), 7. 52 (m, 1H), 7. 40- 
7. 4 8 (m, 3H) , 7. 3 5 (m, 1 H) , 7. 0 
9 (d, 2H, J = 10Hz) , 7. 00 (d, 2 H, 
J = 10Hz) , 3. 95-4. 08 (m, 3H), 
2. 6 9-2. 9 0 (m, 6 H) 0 

[0 3 0 2] miMM 164 

[0 3 0 3] 

lit 8 6] 

50 



(43) 



¥fM¥-7 - 1 0 8 2 7 



83 



OH 




NHn 



[0 3 0 4] (S) -N- [2- [4- (7^7x^ 
/u) ] ol^/U] - 2-tKn^>-3- [ 
3-4/1-) t^fv'] /ntV^;w^yi i, i 

HiWl6 3^f><7)nhP^(03 7. 8g (0. 0 
9 mo 1) a5#*gt«3L? 1 A'3 0 OmLUglSU 2 0 
%7km<k/<7 is — ^^7. 1 g±T*— ^ 

[0 3 0 5] mmm 1 6 5 



[0 3 0 6] 
[ft 8 7] 



OH 




[0 3 0 7] (S) -N- [4- [2- [ [2-tKn 

*->-3- (3-t°y ^/^^v-) /pt>] r^y] 

HJ£fi»J 7 i: HJS09 1 6 2 a^GD^^ v- 

K&T/N- [4- (2-T^y^^/l/) ^^—/U] 
fy^*y75 K (Hlli«6) a>b^ft-&*4:»Mtt 
Lfc. ->y^/^K©5^Bi*Ji^ia^ (SMI 

^90:10:2 ikfty *f- l/V/y ^ / —A-/ 3 0 %/k 

M7^^!)A) ta«SU, SBffc-&i»*!fflH 

Life: »H NMR (4 00MHz, CD 3 OD) 6 
8. 23 (d, 1 H, J = 4Hz) , 8. 12 (dd, 
1 H, J=2. 4Hz) , 7. 71 (d, 2H, J=8 
Hz), 7. 52 (m, 1H), 7. 40-7. 48 

(m, 3H) , 7. 3 5 (m, 1 H) , 7. 0 9 (d, 
2H, J = 10Hz) , 7. 00 (d, 2H, J = 10 
Hz), 3. 95-4. 08 (m, 3H), 2. 6 9- 



OH 



84 



10 



20 



30 



* 2. 9 0 (m, 6 H) 0 
[0 3 0 8] gltfcgy 16 6 
[0 3 0 9] 
[ft 8 8 1 



OH 




[0310] (S) -N- [4- [2- [[2-tKP 

*is-3- (3 -e°y vW-^v') t>] X^y] 

~y>-(i. o g , 2. 60mmoi) st;t o y^y 

(0. 2 1mL, 2. 6 Ommo 1 ) 0>»j£fc: s 3ISfe#J 
3 4^t(^)M3 - ^r / D y^;^^ (5 9 0mg, 
2. 6 0mmol) SrJDx.fc 0 «Sfe*iftS:^i&"T? 1 . 5 

mLl^jSU 88mL(7)6N HC 1 SriBX-fco 18 

o%y ^y — /H47kK{krv^^^A i omLiiggi 

m^tCo 9:1 CH 2 C 1 2 : 1 0%y 
H 4 OHT«Lr, SJHft'&'ftO. 84g (1. 78 
mmol, iR^6 8%) &|8fiBft:i: LT#fc : 'HN 
MR (400MHz, CD 3 OD) 69. 01 (d, 1 
H, J=2. 2Hz), 8. 75 (d, 1 H, J = 2. 
2Hz) , 8. 22 (d, 1H, J=2. 9Hz) , 
8. 12 (dd, 1H, J = l. 3, 4. 7Hz) , 
8. 07 (d, 1 H, J = 8. 6Hz) , 8. 04 

(d, 1H, J = 8. 6Hz) , 7. 93 (JE^tf t , 
1H) , 7. 7 2 (SJ&>ttt, 1 H) , 7. 4 1 (m, 
1H), 7. 35 (dd, 1H, J =4. 7, 7. 5H 
z ) o FAB MS m/z 4 7 9 (M+ 1 ) 0 

[0311] glftfcffy 1 6 7 

[0312] 

[ft 8 9] 




NHCOPh 



[0313] (S) -N- [4- [2 - [ [2-tKn 

3rv— 3- (3-fy^/i/t^» 7°Dt>] r^/] 

>T * K 

o cT^y V^gf$l . 0 0 g (2. 5 8mmo 1 ) R ^-50 



^O^y^V-O. 25mL (3. lOmmol, 1. 2^ 
4) ^nn^y2 5mLa)!fUift 

y^M^5 7 2mg (2. 58m 
mo 1) ^i7^a-l/^UJlIifeo RJSil^SrO 
<CT-1. 5^M»»U ftv^-CSttLfc. 
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T x n h n^cvif y^My/^ K 1 . 2 2 g (8 4 
%) £t#fc e 8 2 OmgSi#SrRR^?Vl'l 5mLCg 

;K6 3 6mg (80%) £r#fc 0 2 0 3 m g 
(0. 3 7 4mmo 1) ^^^nn^^y4mLiC 
8SAPU t°!Jv/y36mg (0. 0 3 6mL, 0. 45 
mmo 1) Wffift^yyV/L'SSmg (0. 0 4 8m 
L, 0. 4 1 mmo 1) T?t&m\^tc 0 0<C 

b^y^-r^-(i/y^?, 10:1 J—JUs : v 5 ^ n a 

SU, mMtt&m 14 4mg (7 0%) : 1 

H NMR (4 0 0MHz, CD 3 OD) 58. 21 

(d, 1 H, J = 2. 9Hz), 8. 11 (dd, 1 
H, J = l. 3, 4. 6Hz), 7. 90 (d, 2 H, 
J = 7. 0Hz) , 7. 82 (d, 2H, J=8. 9H 
z) , 7. 69 (d, 2H, J=8. 9Hz) , 7. 5 



(44) #H^7 - 1 0 8 2 7 

86 

*8 (t, 1H, J = 7. 4Hz), 7. 49 (t, 2 

H, J=7. 4Hz) , 7. 40 (ddd, 1 H, J = 

I. 3, 2. 9, 8. 5Hz) , 7. 34 (dd, 1 
H, J=4. 5, 8. 9Hz) , 7. 10 (d, 2 H, 
J=8. 5Hz), 7. 02 (d, 2 H, J = 8. 5H 
z), 4. 06-3. 95 (m, 3H), 2. 86- 

2 . 6 9 (m, 6 H) 0 

[0314] 162 — 167 \z.w&<o^m^o 

10 [0315] ^5 
[0 3 16] 
[ft 9 0] 




[0 3 17] 
20 RIO] 



(45) 



%fm¥-7- 1 0 8 2 7 



87 



88 





R 


ft 1 H NMR (CD3OD) r-r 


J Oft 


A Rr 




169 


4-1 


7.81 (d, 2H, J = 8.6 Hz), 7.44 (d, 


170 


4-N02 


8,27 (d, 2H, J = 7.0 Hz), 7.93 (d, 

Xli , J — O.O All. J 


171 


4-NH2 


7.38 (d, 2H, J = 8.7 Hz), 6.56 (d, 


172 


4-NHCOMe 


7.65 (d, 2H, J = 9.2 Hz), 7.62 (d, 
2H J = 9 2 Hz^ 2 10 fs 3H) 


173 


4-NHC02Et 


4.16(q,2H,J=7.l Hz), 1.27 (t. 
3H J = 7 1 Hzl 


174 


4-NHC02CHMe2 


4.08-3.96 (m, 4H) t 1.26 (d, 6H, J = 


175 


3-NHCO(CH2)4C02Me 


3.63 (s, 3H), 2.33-2.40 (m, 4H), 
1.60-1.73 (m,4H) 


176 


4-NHCO(CH2)4C02Me 


3.63 (s, 3H), 2.77 (q, 2H, J = 6.5 

ttZJ, Z.3U ^171, -irlj, L.oo U n > ^Ji,/ 


177 




7.61 (d, 2H, J = 8.4 Hz), 7.26 (d, 

Hz), 1.60 (hex, 2H,J=7.5Hz), 
0 89 ft, 3H, J = 7.4 Hz) 


178 


4-OH 


7.54 (d, 2H, J = 8.9 Hz), 6.76 (d, 
2H. J = 8.9 Hz) 


179 


4-OMe 


7.64 (d, 2H, J = 9.0 Hz), 6.95 (d, 
2H, J = 9.0 Hz). 3.80 (s, 3H) 



[0 3 18] ^6 
[0 3 19] 
lit 9 1 ] 



OH 



a 1 

N 




9 

H O 



* [0 3 2 0) 

[in] 



(46) 



|ip7 - 1 0 8 2 7 



89 



90 





R 


1H NMR (CD3OD) 


180 


CH2CH2Ph 


7 25-7 15 (m 7I-H 3 26 (m 2H^ 

/ •4*-J / »1 J ^111 y ill/) —J »^\J \lll. f 4,1 I J) 

3.03 (m, 2H) 


181 




8.10 (d, IH, J = 2.1 Hz), 7.94 (d, 
IH J&R ] HtJ 7 65 (dd IH 1 = 
2.1,8.1 Hz), 2.81 (s, 3H) 


182 


l-ytrf-MvFVV-5-f/l 


8.09 (d, IH), 7.53 (m, 2H), 4.13 (t, 
2H J = 8 8Hz1 3 17 ft 2H J = 
8.7Hz), 2.20 (s. 3H) 


183 




7.62 (d, IH, J = 7.6Hz), 7.50 (d, 
IH, J = 8.0 Hz), 7.38 (m, IH), 7.24 
On. 2H) 


184 


+ * 7 2 -<i A> 


7.88 t, 2H, J = 8.0Hz), 
7.73 (s, 1H),7.39 (m, 2H) 



[0321] mmm 1 ss 

[0 3 2 2] 
[ft 9 2] 



o 



[0 3 2 3] (S) -2- [ [ [2- (4 h n-O- 

fyr/) - 5 - b° y v^ao ^j-^v-] ^a-] t^v 
y > 

^Sfe^J 1 i l^fiSO^jfcTN 5-tKn^>-2- (4- 
n h a^yt>7/) (J. A. Moored 

t^F. J.Marascia, J. Amer. Che * 

OH 



* m. Soc. , 8 1, 6049-6056 (195 
20 9) ) a>&*Bffr&**m»L*: : X H NMR (4 0 
0MHz, CDC 1 3 ) 8 8. 4 5 (s, 1 H) , 8. 
37 (d, 2H, J = 9. 0Hz), 8. 11 (d, 2 
H, J=9. 0Hz) , 7. 94 (d, 1 H, J=8. 
6Hz) , 7. 45 (dd, 1 H, J = 2. 9, 8. 8 
Hz), 4. 46 (dd, 1 H, J=2. 5, 11H 
z) , 4. 06 (dd, 1 H, J=6. 0, 11H 
z) , 3. 4 1 (m, 1 H) , 2. 9 6 ( t , 1 H, J 
= 4. 4Hz) , 2. 80 (dd, 1 H, J=2. 6, 
4. 6Hz) 0 
30 [0 3 2 4] mtte&i 186 
[0 3 2 5] 
lit 9 3] 



N X7 N N 




[0326] (S) -N- [4- [2 - [ [2-t Kp 
^>-3- [ [2- (4-^Np-<yify7y) -5- 

^WJl 3^5>©Cb zT S V$r^^j6^|S*^ttT 

1 8 5frb<D^tf**s K^fc, 7 t 

T\ : 'H NMR (4 0 0MH 

z, CD,OD) 68. 43 (d, 2 H, J=9. OH 
z) , 8. 38 (d, 1 H, J = 2. 9Hz) , 8. 2 
8 (d, IH, J=l. 8Hz) , 8. 13 (d, 2. ^50 



^H, J=9. 0Hz) , 7. 98 (d, 1 H, J=9. 
0Hz), 7. 93-7. 88 (m, 3H), 7. 72 

(dd, 1 H, J = l. 8, 8. 7Hz), 7. 63- 
7. 54 (m, 3H), 7. 07 (d, 2H, J=8. 
7Hz) , 7. 03 (d, 2H, J = 8. 7Hz) , 
4. 16-4. 06 (m, 3H), 2. 88-2. 71 

(m, 6H) 0 FAB MS m/ z 6 2 7 (M + 
1) o 

[0 3 2 7] mti&M 18 7 
[0 3 2 8] 
[^9 4] 



(47) 



ffl¥7 - 10 8 2 7 



OH 



91 



HoN 



[0 3 2 9] (S) -N- [4- [2- [ [3- [ (2 

mm 2 m Lat/^ * / — /v 2 m l \zmm ^mmm 1 8 

6^&^<yfyryR»*3 1. lmg (0. 04 9 
6mmol) S\ 2 0 %7k$KtV^ r> A V 

(v-y 10:1 — /U/t?? J 

fell 9. Omg (7 8%) : ! H NMR (4 0 

0MHz, CD 3 OD) 6 8. 2 7 (d, 1 H, J = 
1. 8Hz), 7. 93-7. 87 (m, 3 H) , 7. 
72 (dd, 1 H, J = l. 8, 8. 7Hz) , 7. 6 
2-7. 54 (m, 3H) , 7. 17 (dd, 1 H, J 
= 3. 0, 9. OHz), 7. 06-7. 01 (B1S 
d, 4H) , 6. 55 (d, 1H, J = 9. 2Hz) , 
3. 95 (m, 1H), 3. 86-3. 79 (fi*S d 
d, 2H), 2. 82-2. 63 (m, 6 H) <, FAB 
MS m/ z 4 9 3 (M+ 1) 0 

[0 3 3 0] mfcWi 18 8 

[0 3 3 1 ] 

[flS9 5] 



92 




XT 



AcNH M 

[0 3 3 2] 2-7i?b7^ K-5-t Kn^Vt°y 

DMSO 1 OmL^^J. bombardino, 
J. Med. Chem. 1981, 24, 39-42(7) 

y 1 . 7 2 g (10. 4 mm o 1 ) »^>7 Wfc^ 
hy^A2. 54g (5 1. 8mmo 1 ) (DM&Qfr&M 

td»U ftV^^nn^^^ffirJRbT. 10:1* 

*^*»tt-T?S»bfc) tiStr, *«ffc£*o. 8 

8 1 g (5 6%) SrftfeBfri: btWc : l H NMR 
(4 0 0MHz, CD3OD) 6 7. 8 4-7. 8 1 
(fiffid, 2H), 7. 19 (dd, 1 H, J = 2. 

9, 8. 9Hz), 2. 12 (s, 3H) Q 
[0 3 3 3] ggjKffiJ 1 8 9 



* [0 3 3 4] 
Ut9 6] 



10 



20 



30 



40 



AcNH 



X> 



* 50 



[0335] (S) -2- [ [ (2-Ti? hT % Kt°y 
i/V-5 — f/u) ^is] *^^] ^"^v-^V 
OWDMF 1 5mLC@)|l^WI 1 8 8^^(D2 
-Ti? h7^ K— 5 — t Kn^v-^y Z>>8 4 2 ms 

(5. 5 3mmol) <£>*gfi£i£. ffl^CD 6 0 %5>f£S:*i£ t 
LTTk^ffc^h y !)A2 2 1 mg (5. 5 3 mm o 1 ) 

4riniA.fco fi^*t3o»m«»«, (2S) -^yv 

vvu 3 h n-<>-if V^yw^^— h 1 . 58 g 
(6. 0 9 mm o 1, 1. 1 Si) &MX-fao 

frtSft^h y !?^*»«1 0 0mLPfl(^^gabfc o *tt 
ti^Si^f/H0 0mLtS#Lt o 0^#««£:«t 
»"^^^tJr^±-eK*b, iSKS«JBIbTDMFS:l» 
*bfc 0 77r>a^n-7F^77^- (v-y^^/Vw, 

^«7 16mg (6 2%) bTWSb 

: l H NMR (4 0 OMH z , CDC 1 3 ) 68. 
11 (d, 1H, J = 9 . 1Hz), 7. 98 (J£s, 
1H), 7. 95 (d, 1H, J = 2. 9Hz), 4. 
26 (dd, 1H, J = 2. 9, 11. OHz) , 3. 
92 (d, 1 H, J=5. 8, 11. OHz), 3. 3 
3 (m, 1 H) , 2. 9 0 (t, 1 H, J =4. 5H 
z) , 2. 74 (dd, 1 H, J = 2. 6, 4. 8H 
z), 2. 16 (s, 3H) e 

[0336] mmm 190 

[0 3 3 7] 
lit 9 7] 

OH 



AcNH 



[0 3 3 8] (S) -N- [2- [4- (T ^ / 7^=- 
AO ] m^Fvu] -2-b [ (2-Ti? h 

Vg£l, 1 — i^^/UJ^/I^^TVU 

Hjstw i e 3 Rrj i 6 At mm<D^mx\ mmm 1 s 9 

^&^sK^^K^b*Bfb^»*I8i!bfc : 'H N 
MR (4 0 0MHz, CDjOD) 6 7. 9 3 - 8. 0 
2 (m, 2H) , 7. 3 8 (d, 1 H, J = 8 Hx Z ) , 




(48) 



W7- 10 8 2 7 



6 . 8 9-6. 9 8 (m, 
H, J = 1 OH z) , 4. 
-4. 0 0 (m, 2H) , 
H) , 3. 14 (m, 1H) , 2. 
= 8Hz) , 2. 13 (s, 3H) 



93 

2H) , 6. 6 6 (d, 2 
0 6 (m, 1 H) , 3 . 8 9 
3. 38-3. 50 (m, 3 
7 0 (t, 2H, J 
, 1. 41 (s, 9 
OH 



94 



* H) 0 

[0339] n; 

[0 3 4 0] 
[ft 9 8 ] 



19 1 



CHMe 2 



[0341] (S)-N-[4-[2-[[3-[(2 
v^/U) t^rv'] -2 — tKtz^V 

^ntf/t-] r^y] jc^/u] /L'] -4 — r y/n 

fif^f^V4 5 m L (igflfL/cIWJ 1 9 O^ibcOB 

0 c -ffiSHfcT^y ^ (1 . 16g, 2. 6mmol) 
SWJ)v?y (3 0 0^L, 3. 64mmol, 1. 4 

^/lx ( 5 7 7 m g , 2 . 6 mm o 1 ) &t)\\7Lf- 0 Rj&M 

^7^y (2 0mD ^t^a^Atu, ^mm^mt^^ 

T?JK7kUfco »fflE**iSU K2g«*ibfc e 77yi/i 

tlfitr, ^-r^N-r^^si^i . 54 g 

(9 4. 5%)4r#yh: l H NMR (4 0 0 MHz, 
CD3OD) 6 7. 9 4-8. 0 0 (m, 2 H) , 7. 
6 0-7. 6 7 (m, 2 H) , 7. 37 (d, 1 H, J 
= 10Hz) , 7. 31 (d, 2H, J = 10Hz), 
6. 9 8-7. 0 8 (m, 4 H) , 4. 06 (m, 1 
H), 3. 89-4. 00 (m, 2H) , 3. 35- 
3. 5 0 (m, 3H) , 3. 11 (m, 1 H) , 2. 9 

1 (m, 1 H) , 2. 76 (t, 2H, J = 8Hz) , 
2. 13 (s, 3H), 1. 38 (d, 9H), 1. 2 
0 (d, 6 H, J=8Hz) 0 

[0 3 4 2] ^ ^7— /U3 0mLCgifl/:N"7tf 
/URagfMl. 54g, 2. 4 6mmo 1) <Z)gK2 



^N-SB6 2 0 < Ct?2 0B#^il*Lfc o 

h^^*f — (yy^^>, 90:10: lffift^ 

LT, mmit^m9 7 Omg (83%) : 'H 

NMR (4 0 0MHz, CD3OD) 67. 64 (d, 
2H, J=8Hz) , 7. 60 (d, 1 H, J = 2H 
z) , 7. 32 (d, 2H, J=8Hz) , 7. 19 
20 (dd, 1H, J =2, 10Hz), 7. 08 (d, 2 
H, J = 8Hz) , 7. 00 (d, 2H, J = 8H 
z) , 6. 56 (d, 1 H, J = 10Hz), 3. 98 
(m, 1 H) , 3. 8 1-3. 8 9 (m, 2 H) , 2. 
92 (hept, 1 H, J = 8Hz), 2. 65-2. 
86 (m, 6H) , 1. 21 (d, 6 H, J = 8H 
z) 0 FABMS m/z 4 8 5 (M+ 1 ) 0 
[0 3 4 3] mi&ffl 185—191 Mffi*©#ffi{£«£o 

[0 3 4 4] &7_ 
30 [0 3 4 5] 
[ft 9 9] 




[0 3 4 6] 
[*1 2] 

40 




(49) 7 - 1 0 8 2 7 





95 


96 




|R 


ft » W 1 H NMR (CD3OD) f - * 


192 




7.61 (d, 2H, J = 9.3 Hz), 7.59 (d, 
2H, J = 9.3 Hz) 


193 


4-3 - jx, — jv 


7.83 (d, 2H, J = 8.6 Hz), 7.43 (d, 
2H, J = 8.6 Hz) 


194 


3,4- V 9 o a y x 


7.61-7.58 (m, 3H) 


195 




7.64 (d, 2H, J = 8.9 Hz), 6.94 (d, 
2H,J = 8.9 Hz), 3.80 (s, 3H) 


196 


4-7 ^ y ^ *~ji> 


7.38 (d, 2H, J = 8.9 Hz), 6.56 (d, 
2H, J = 8.8 Hz) 


197 




7.78 (d, 2H, J = 8.6 Hz), 7.69 (d, 
2H, J = 8.6 Hz), 7.62-7.59 (m, 3H), 
7.43 (t, 2H, J = 7.4 Hz), 7.37 (t, 1H, 
J = 7.2 Hz) 


198 


4-CH2CH2Ph 


7.26-7 '.14 (m, 8H), 3.27 (m, 2H), 
3.03 (m, 2H) 



[0 3 4 7] [il3] 



(50) 



%fm¥-7 - 1 0 8 2 7 





97 


98 


199 


1-7 V- I -4 )l 


8.72 (d, 1H, J = 8.7 Hz), 8.14 (d, 
1H, J = 7.3 Hz), 8.06 (d, 1H, J = 8.3 
Hz), 7.95 (d, 1H, J - 8.7 Hz), 7.67 
(dt, 1H, J = 1.5, 8.6 Hz), 7.61-7.57 
(m, 2H), 7.47 (t, 1H, J = 7.8 Hz) 


200 




8.20 (d, 1H, J = 1.8 Hz), 7.83 (d, 
1H, J = 5.4 Hz), 7.81 (d, 1H, J = 5.4 
Hz), 7.68 (dd, 1H, J = 1.1. 8.8 Hz), 
7.60 (d, 1H, J = 2.6 Hz), 7.18 (m, 
1H), 3.91 (s, 3H) 


ZUI 




9.01 (d, 1H, J = 2.2 Hz), 8.74 (d, 
1H, J = 2.2 Hz), 8.06 (m, 2H), 7.95 
(J&*tf dt, 1H), 7.73 ( n*^* t, 
1H) 


202 


l, j^v/my-* -5— r * 


7.77 (dd, 1H, J = 10.5, 3.5 Hz), 7.3 
(dd, 1H, J = 9.5, 2 Hz), 7.14 (d, 1H, 
J = 2 Hz), 6.03 (s, 2H) 


203 


1, 6 


7.54 (s, 1H), 7.49 (d, 1H, J = 8 Hz), 

A /— . CLI\ 

4.25 (m, 5H) 


204 




8.09 (s, 1H), 7.86 (d, 1H, J = 8.0 

Hz), 7,63 (d, 1H, J = 8.0 Hz), 2.73 


205 




7.83 (t, 2H, J = 7.2), 7.71 (s. 1H), 
7.40 (m, 2H) 


206 


1. l-^U'MI-b- 5 --f A' 


7.82-7.78 (m, 3H) 



[0 3 4 8] jllfcgtl 207 
[0 3 4 9] 
[ft 1 0 0 ] 



CI 



[0350] (S) -2- [ (4-Tir h T ^ K— 3 , 

T. Cohenb, J. Org. C h e m. , 42, 2 
053-2058 (1977) ©*rS(^oT4-7t 
K-3, 5 -is? n P^O-^^i^T^^^T- h 

fiP*>s ffiBtfB (ID 2 2 g (94 mmo 1 ) 3r7k 1 0 
OmLCgfifU 4-Ti? hTS K- 3, 

l^-JT h7 7;^ojRl/- F300m 



40 



* g (0. 9 4 mmo 1 ) 4:*q£.f:: 0 ^{fc^ ( I ) (4 0 
5mg, 2. 8 mmo 1 ) eDito S^3 5^ 
Ce 1 i t e SriiLTilMiU 1 NfjjffiBjbkiR"?" 

(vy^y/K 5 o%g^^^/w/^^r-y-» -eft 

4 -Tir h Z ^ K-3, 5-^nn7xy- 
/U7 2mg (3 5%) £?#fc 0 r 
tBI«©*»"e*H^»t2:S(E»Ufc : "H NMR 

(4 0 0MHz, CDC 1 3 ) 66. 97 (s, 2 
H) , 4. 21 (dd, 1 H) , 3. 86 (dd, 1 
H) , 3. 3 2 (m, 1 H) , 2. 9 1 (t, 1 H) , 
2. 73 (dd, 1H), 2. 20 (s, 3H) C 

[0 3 5 1 ] mm&\ 208 

[0 3 5 2] 

[ffcl 0 1] 




%fffl¥>7 - 1 0 8 2 7 



[0353] (S) -N- [4- [2- [ [2-t Kn 
*is-3- (4 -Tir bT $ K- 3, 5-v^nn:7^ 
tVW] 7^ / ] 3i ^-/u] ^^^./U] -2- 

3116091 3^t>OCb zT^:/£^Jfcmi-ie*£*vc 

Timi&ffl2 0 7i>*h<D^7$*isYri>*tr> s 7 £ PES 

<^fi£T\ XS{fc^»£»0«Lfc : 'H NMR (4 0 
0MHz, CDsOD) 6 8. 2 8 (d, 1 H, J = 



* 1 . 7 H z) , 7. 
7 2 (d d, 1 H, 
3 - 7 . 5 7 (m, 



9 5- 7. 9 0 (m, 3 H) , 7. 
J = 1 . 9, 8. 7 H z) , 7. 6 
2H) , 7. 0 9-7. 0 2 (m, 



10 6H) , 4. 0 2 (m, 1 H) , 
(lid d, 2H) , 2. 89 
H) , 2. 15 (s, 3H) 0 

[0354] mmm 209 

[0 3 5 5] 
lit I 0 2] 



3. 
2. 



9 7 
7 2 



-3. 
(m, 



8 8 
6 



OH 




[0356] (S) -N- [4- [2- [[2-tKu 
^>-3- (4-7^y-3, 5 -v*^ X2 a :7^/ 

* /^5mL&U^2Nij^;+<^fi£0. 2 4mLt^ 

WLfcSIJfifi»j2 0 8^<b<£>T-ter h7 ^ K2 8mg (0. 
0 16mmol) <Z>jgffiS\ 3 0 (fflJOfRiSitE b/c Q #^ 
T^*l£}££PU WBL*:. HPLC (ODS-3, 
1:1 J* * / — : 0 . 1 %tM£ h U ^/U^BfBfc) 
f;iJ; 9fit®!bT, mMik&me. 7mg (13%) 
cDtf^ b V ITlIf; : l H NMR 

(4 00MHz, CD 3 OD) 6 8. 31 (d, 1 H, 
J = l. 5Hz), 7. 96-7. 90 (m, 3H), 
7. 75 (dd, 1 H, J = l. 9, 8. 7Hz) , 
65-7. 57 (m, 2H), 7. 11 (s, 4 
, 6. 8 9 (s, 2H) , 4. 12 (m, 1 H) , 
89 (dd, 1 H, J = 5. 0, 9. 9Hz) , 
85 (dd, 1H, J = 5. 
2 3-3. 11 (m, 4H) 
2H) 0 



7. 
H) 
3. 
3. 
3. 
(m, 

[0 3 5 7] mfaffl 2 10 
[0 3 5 8] 
lit 1 0 3 ] 

H 2 N 



3, 9. 9 H z) , 
, 2. 9 0-2. 8 6 





30 



40 



NHSOoPh 



[0 3 5 9] N— [4- (3-7?y7°nt» 7 

DMS Otp<D&fc4 -=1 b n 7x=^0. 5 g 
(2. 1 7mmo 1 ) R^>7Vfkt h I) ^0. 1 3 ^ 50 



So I 



^•4g (2. 7 1mmol) <Z>iB-&W*^&-e 2 fl#|!SI»M$ 

b/c 0 -?:cDM*^C^^^fe^7K (5 0mL) T?* 

9:7^ — (1 5%ftBS^^/U/8 5%^*iJ->') ^#Bt 
Lt, 4--hd7x^f/i/^MJ;U0. 32 g (8 4 
%) 

[0 3 6 0] y % J — /UtpCO^- bvfc&%0<DO. 3g 
(1. 7mmo 1) 10%Pd/C 3 0 0m 

[0 3 6 1] ^^ifi^y^l/V (1 OmL) Clfg«?L 
fc£ CfcT ^>0. 23g (1. 57 mm o 1 ) (D&W 

mm^, mt-<^>^/^^/uo. 4 1 7 g (2. 3 

5mmo 1 ) #C^~T?t o y ^0. 2 5 g (3. 14 

mmo 1) SrJDx.fc 0 6 B#IW^ R/£ffi^«&«HSU 
->y^ (2%^ 8%i£ffcy ^UV) ±T-ffi 

SLt, ^MV7 ^ b y 0. 3 2gtHfc, 
[0 3 6 2] y^/— A- (lOmL) t^^M^T^ 
K=- h y /l/0. 3 1 8 g ( 1 . 1 mm o 1 ) XtMSfb^ 
s</l-b (II) TatKWKK). 53g (2. 2 2 mmo 

i) tomwm&to^ #***{w-hy *.*o- 42 g 

(1 lmmo 1) ^ilT^tfo^tfc (*f»t£) „ 
^CtgJS^ (life) SrSiaT?5B#ra««iU 
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NMR (4 0 0MHz, CD,OD) 
d, 2 H) , 7. 5 4 (m, 1 H) , 
H), 7. 06-7. 00 (AA' , 

[0 3 6 3] mmm 2 1 1 

[0 3 6 4] 
[ftl0 4] 



HO 




5 7. 73 (d 
7 . 4 5 (m, 
BB' , 4H) 



NHSO z Ph 



[0365] (S) -N- [4- [3- [ [2-tKn 



[0 3 6 6] IHfegi|2 1 2 
[0 3 6 7] 
[ffcl 0 5] 




NO, 



[0 3 6 8] 

4 — — h n ^zc^i/U- 2 — ^ n pxf/Ux-r/l/ 
y ^/U^/Utr b > 6 0 m L L/c^ h ]) V J* 4 - 

^FP7x/^r^Kl. 6 1 1 g (1 Ommo 1) . 1 
-^P^-2-^PPX^y2. 15g (1. 25m 
L, 15. Ommo I) &t/»y^4. 15g 

(3 0. Ommol) ©«ffi&SlK#iafaTT*tt»**? 
-SiSJEbfco RlSttSriftiPU @ft«:«L.ffiofc 0 S 

S: 



y^^f- (v-y^y/K ^^2 : i^^^/mm 

^) ■eiSLT, 3eJHflS-&»l. 35 g (6 7%) 

: l H NMR (2 0 0MHz, CDC1,) 6 
8. 1 8 (d, 2H, J = 9Hz) , 6. 95 (d, 
H, J = 9Hz) , 4. 29 (t, 2H, J=6H 
z), 3. 82 (t, 2H, J = 6Hz) 0 

[0 3 6 9] Hft&ffi] 2 13 

[0 3 7 0] 

[ffcl 0 6] 




[0 3 7 1 ] 

DMF 3mLi«Lfc4-x h n 2-^PPxf;I/ 
^-f/^ (^I(S|2 1 2) 1. 12g (5. 5 5 mm o 
1) Rt>7^ft!if ^ (5 4 4mg, 11. lmmo 



(52) 



*frBB¥7- 10 8 2 7 



10 



20 



30 
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^±T*7KbT. «*SU 1. 12g (9 7%) <D±f& 
mK&^fc : l H NMR (2 0 0MHz, CDC 

1 3 ) 6 8. 18 (d, 2H, J = 9Hz) , 6. 96 
(d, 2H, J = 9Hz) , 4. 21 (t, 2H, J = 

5Hz), 3. 63 (t, 2H, J=5Hz) 0 

[0372] miMm 2 1 4 

[0 3 7 3] 
[{£ 1 0 7 ] 




NOo 



[0 3 7 4] 

4-xfp 7 ^^JV 2 — >/ ^.^/Ixm— y^/U 
THF/tK (9:1) 1 OmL^»#Lfc^iS0J2 1 3 
4 — ~ hP2 -X 5; y xf/ux- t=vu (6 10m 
g, 2. 9 3mmo 1) <^>S*R*. »liBMftt?h y 7* 
^M^7^y (7 6 8mg, 3. Ommol) ttt 

y/u_b-e©^5:y o-^ h^y 7^ — 

ft^4 8 0mg (9 5%) : 'H NMR (2 

00MHz, CD 3 OD) 6 8. 18 (d, 2 H, J = 
9Hz) , 6. 96 (d, 2H, J=9Hz) , 4. 1 
3 (t, 2H, J=5. 5Hz) , 3. 27 (t, 2 
H, J = 5. 5H z) o 

[0 3 7 5] mMM2 1 5 

[0 3 7 6] 

Ut 1 O 8] 



BOCNH 




N0 2 



[0 3 7 7] 2- (4~^hP7xy^v') m^vl^/U- 

«fty^t-^2 OmLI« Lfc3ll£09 2 1 4^5)^)7 
;y4 8 0mg (2. 7 9 mm o 1 ) £>?gfi££\ v 51 — t 
-^f;^/^-h6 10mg (2. 8 Ommo 
1) -efttJSLfco MtMO^rifM, R/£*-&*Sr 
40 »S8U ^DfcStfeHfr^Sbf-Wfa^T^ScXS^ffl 
: *H NMR (2 0 OMH z , CDC 1 ,) 6 
8. 15 (d, 2H, J = 9Hz) , 6. 90 (d, 2 
H, J = 9Hz), 4. 94 (/£s, 1H, N-H) , 
4. 05 (J£t, 2H, J = 5. 0Hz), 3. 50 
(q, 2H, J = 5. 0Hz) 0 

[0378] mmm 2 1 6 

[0 3 7 9] 
lit 1 0 9 ] 



50 



r 



(53) 
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104 




BOCNH 



[0 3 8 0] 2- (4-7^y7x/^ri/) =n^-/u^j/U 

*&/—/l'2 0 m L Migft? LfcHJfe^J 2 1 5^b^= h 
p{fc*&*7 7 5mg (2. 7 5 mmo 1 ) <£>^&£r 1 0 
%^7i/!?A-t>-*-#y (15 0mg) £rffll^ 
T\ tiat* 4 Sffl^/^yS:^ U Lfco Ce 
1 i t eSriiUrtt«ES:«bBi<9. *Jfc«rKS»»L 
*)Sffc^4fc6 9 Omg&^fc : 'H NMR (2 0 
0MHz, CDC 1 3 ) 6 6. 6 9 (d, 2 H, J = 8 
Hz), 6. 5 8 (d, 2 H, 
U2Ts, 1H, N-H) , 3. 
5. OH z) , 3. 4 0 (q, 
z), 1. 40 (s, 9H) C 

[0 3 8 1] mmm 2 1 7 

[0 3 8 2] 

Ub 1 1 0 ] 

BOCNH 



4$HI^7 - 1 0 8 2 7 



10 



J=8Hz), 4. 94 
8 9 0£ t , 2 H, J = 
2 H, J = 5 . OH 




20 




NHS0 2 Ph 

[0 3 8 3] N — [4- [2- [ [ (1, 1-v^^vU * 



(tBu)MepSiO 



[0 3 8 6] (S) — N — [4- [2- [ [2-tKn 

*i/-3- [4- [ [ (1, l-S^?vl^3vU) 30 

tt<k^^UV2mL^»*UfeJ|j!fc«|2 1 7frh<D t - 
BOC7^2 4 8mg (0. 632 mmo 1 ) <£>^ft£ 
Srhy7/^P»RlmLl?0. SBfRHMfSU S/S» 
^tl^MiLT, ^Sg^T ^ V (2 5 6mg, 1 

0 0%) ^by7;^PSittLT#fc 0 K7-f^? 

p tf/Uoi^/Kr ^ ^ (9 0mg, 0. 7 0 mmo 1) 

Sr. ^CV^tr^S6 J P»J2 ^^(^^/K^ri/ K (7 0mg, 0. 40 

2 5 mmo 1, 0. 4^ft) S:JDx.fc 0 

(SBtJKl 2 : 8 8**y— ^/Jfifl^^Ulx) 
TftfiLT, 3f^c0^lKl 1 Omg (77%) SrfifeH 
»HT#/t: 'H NMR (4 0 0MHz, CDC 

1 3 ) 6 7. 6 5 (dd, 2H, J=8, 1Hz), 
7. 39 (t, 1H, J = 7. 7Hz) , 7. 38 

(t, 2H, J = 7. 7Hz) , 6. 89 (d, 2 H, 
J = 9Hz), 6. 70 (s, 4H), 6. 69 (d, ^*50 



^fty^i^i OmL Wg#Lfcllift0y2 1 6^fe<7> t 
-BOC7^314mg (1. 2 4 6 mm o 1 ) <DW 
jKM, t° y ( 1 4 7 m g , 1. 869 mm o 1 ) 

^^V^r*±g{^:-<Vif V^/l-^^yU (2 4 2mg, 1. 
3 7 Ommo 1,1.1 34) Sr^?S.t?JDX.fc 0 KJSJB 

U iBffitr, 3»jSSr77^Va.^7^^n*vh^7^ 

-r- (^«2 : l^irv/BM^/u) -effSSU 

2 4 8mg (5 1%) CD^f&fyim&Wfr : *H NMR 

(2 0 0MHz, CDC 1 3 ) 68. 01 (d, 1 H, 
J = 8Hz) , 7. 67 (d, 2H, J = 8Hz), 
6. 92 (d, 2H, J=9Hz) , 6. 72 (s, 1 
H, N-H) , 6. 70 (d, 2H, J = 9Hz), 
4. 9 0 (£s, 1 H, N-H) , 3. 8 9 (t, 2 
H, J^5. 0Hz) , 3. 40 (q, 2 H, J=5- 
0Hz), 1. 40 (s, 9H) 0 

[0 3 8 4] mt&M2 1 8 

[0 3 8 5] 

[ftlll] 



NHS0 2 Ph 



^2H, J = 9Hz), 4. 20 (m, 1H) , 4. 05 
(m, 2H) , 3. 9 0 (m, 2 H) , 3. 2 0-3. 



0 (m, 4H) , 0. 9 5 ( : 
(s, 6H) 0 
[0 3 8 7] mMM2 1 9 
[0 3 8 8] 
[ft 1 1 2 J 



9H) , 0. 11 




NHSO z Ph 



[0389] (S) -N- [4- [2- [ [2-tKn 
3rv--3- (4-tKn^>7s;^» 7°n t>] T 
^ y ] xh^i/] 7 ✓O'if l/^/Ufr V7 ^ K 

mmmi 2 tmm<D^mx\ mmmz 1 s 
^—TAsfrb&m<\&m*m9k\^ti - i h nmr (2 

00MHz, CD3OD) 6 7. 6 8 (d, 2 H, J = 
8Hz) , 7. 53 (t, 1 H, J = 8Hz) , 7. 4 
3 (t, 2H, J=8Hz) , 7. 0 (d, 2 H, J = 
9Hz) , 6. 86 (d, 2H, J=9Hz) , 6. 7 
9 (d, 2H, J=9Hz) , 6. 69 (d, 2 H, J 



105 

= 9Hz) , 4. 2 1 (m, 1 H) , 3. 9 2 (m, 2 
H) , 3. 5 0 (m, 2H) , 3. 4 0-3. 2 0 



(54) 



]¥7- 1 0 8 2 7 



106 



* (m, 4H) ;EI-MS:C a H 26 N 2 0 6 S^lL 

t^w 4 5 8; mmm 459 (m+ 1 > 0 
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31/425 
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31/44 
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31/63 




9454- 4 C 
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C 0 7 D 209/02 
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213/65 






213/71 






213/73 






213/75 






215/36 






233/54 






239/34 
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333/34 






333/54 






333/62 
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(72) 



(72) 



tiy<— h • • ^J* tfV^ ^ (72) 

07310. ^t-^--^^ y^<— • K 40 
>v*— • 1908 (72) 

08820. xr^yy, u — ^ • T^^^- 

— • 48 ^ 



zn*^ • T — /U • — ^ — 

07030. ^ * ^ h y — 

h • 406. T/<— h^^F • 1 
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